PHOTOSENSITIVE LITHOGRAPHIC PRINTING PLATE 



FIELD or THE INVENTION 

5 The present invention relates to a photosensitive 

lithographic printing plate, and in particular to such that 
is suited for imaging with a laser light. 

10 BACKGROUND OF THE INVENTION 

Conventionally, as the photosensitive lithographic 
printing plate, there have been widely used so-called PS plates 
comprising a hydrophilic support and an oleophilic 

15 photosensitive resin layer provided on the support. Plate 
making with such a plate has usually been carried out by a masked 
(planar) exposure with use of a lith film, followed by 
elimination of non-image areas by dissolution. 

In recent years, digital technologies with which image 

20 information is electronically processed, stored and outputted 
with a computer is prevailing. To cope with such digital 
technologies, a variety of image outputting processes have been 
developedforpracticaluse- Asaresult, the computer-to-plate 
(CTP) technology that modulates a highly directional light such 

25 as a laser beam in accordance with digitized image information 
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for scanning exposure to directly prepare a printing plate 
without using a lith film is eagerly demanded. Hence, the 
development of a photosensitive lithographic printing plate 
adapted to the CTP technology is a significant technical target . 
5 For such photosensitive lithographic printing plates 

suited for scanning exposure, a structure comprising a 
hydrophilic support and provided thereon an oleophilic 
photosensitive resin layer (which will be referred to as a 
photosensitive layer hereinafter) capable of generating an 

10 active species such as a radical or Bronsted acid by laser 
exposure has been proposed, and is already available in the 
market . A negative or positive type lithographic printing plate 
can be obtained by exposing such a photosensitive lithographic 
printing plate to a scanning laser light modulated by digital 

15 information to generate such active species, causing a physical 
or chemical change in the photosensitive layer to make the layer 
insoluble or soluble by the action of the species, and subjecting 
the plate to a subsequent development processing. 

In particular, the negative type photosensitive 

20 lithographic printing plate comprising a hydrophilic support 
and provided thereon a photo-polymerizable photosensitive 
layer containing a photo polymerization initiator excelling 
in photographic speed, an ethylenically unsaturated compound 
capable of addition polymerization, a polymer binder soluble 

25 in an alkaline developer, and an oxygen-shielding protective 



layer which may be provided according to need is endowed with 
a potential of becoming a plate having desirable printing 
characteristics d\ie to its various advantageous features 
including an excellent productivity, simple processing, and 
5 a high resolution as well as a superior ink-receptivity. 

Conventionally, in order to make a printing plate durable 
for long run lengths, urethane resins have been used as the 
binder -as described in Japanese Patent Publication Nos. 
120040/1995, 120041/1995, 120042 /1995 andl24 24 /1996, Japanese 

10 Patent Laid-open Nos. 287944/1988, 237947/1988 and 271741/1939, 
etc. However, these patent specifications include no 
description on the imaging with laser scanning exposure at all. 
On the other hand, Japanese Patent Application No. 116232/1999 
describes a lithographic printing plate comprising a urethane 

15 binder suited for laser scanning exposure, but this type of 
lithographic printing plate is not satisfactory in printing 
durability and productivity. Specifically, when the scanning 
speed is raised for a higher productivity, T:he amount of exposure 
energy per unit area correspondingly reduces to cause the 

20 discrimination between the exposed and the unexposed areas to 
reduce whereby the image area tends to be attackedby the alkaline 
ingredient in the developer, leading to insufficient printing 
durability. 

As a polymer binder constituting a photosensitive layer 
25 there has also been used an alkali-developable organic high 



molecular polymer such as methacryLic acid copolymer, acrylic 
acid copolymer, itaconic acid copolymer, crotonic acid 
copolymer, maleic acid copolymer and partially esterified 
maleic acid copolymer as described in Japanese Patent Laid-Open 
5 No. 1934-44615, Japanese Patent Publication No. 1979-34327, 
Japanese Patent Publication No. 1983-12577, Japanese Patent 
Publication No. 1979-25957, Japanese Patern: Laid-Open Mo. 
1979-92723, Japanese Patent Laid-Open Mo . 1984-53836, Japanese 
Patent Laid-Open Mo. 1984-71043. et<t. 

iO However, the conventional negative-working 

photosensitive lithographic printing plate comprising a 
photosensitive layer containing such a polymer binder is 
disadvantageous in that when the scanning speed is raised for 
a higher productivity, the amount of exposure energy per unit 

15 area correspondingly reduces, making it impossible to effect 
sufficient hardening even at the exposed area and hence causing 
the image area to be attacked by the alkaline ingredient in 
the developer and leading to insufficient printing durability. 
Thus, further improvement of productivity is made difficult. 

'20 

SUMMARY OF THE INVENTION 

The object of the invention is to provide a photosensitive 
25 lithographic printing plate which overcomes the 
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above-mentioned shortcomings in the conventional technologies , 
is capable of forming a highly durable printing plate, suited 
for scanning exposure with laser, capable of high speed image 
recording, and provided with a -high productivity. 
5 As a result of an extensive investigation, the present 

inventors have found that the object cited above can be achieved 
by using, as the polymer binder for the photosensitive layer, 
a urethane resin which has an aliphatic cyclic structure having 
a carboxylic group as a substituent* directly or indirectly 

10 attached to said structure as the component imparting a 
developability to said urethane resin. 

Accordingly, the invention provides, as a first preferred 
embodiment, a photosensitive lithographic printing plate 
comprising a support and a photosensitive layer provided thereon, 

15 said photosensitive layer comprising a polyurethane resin 
binder having an aliphatic cyclic structure which has a carfaoxyl 
group as a substituent directly or indirectly attached to said 
structure . 

In the first preferred embodiment, a feature of the 
20 photosensitive lithographic printing plate of the invention 
is to use such a urethane resin as a polymer binder as comprising 
an alicyclic structure having a carboxyl group directly or 
indirectly attached thereto as a substituent imparting an 
alkali-developability to said urethane resin. By the use of 
25 such a binder, the photosensitive lithographic printing plate 
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of the invention is imparted with a sufficient printing 
durability as well as a high productivity even with exposure 
conditions of low irradiation energy per unit area. 

Although the mechanism with which the advantageous 
5 feature of the invention is developed is not clarified yet, 
it is assumed that the introduction of a highly water-repellent 
cyclic hydrocarbon structure near the carboxylic acid group 
prevents the penetration of the developer, thus giving rise 
to a high printing durability, in contrast to the conventionally 
10 , known urethane binders whereby the developer penetrates into 
the image area obtained by an exposure of a relatively small 
irradiation energy. Due to such a mechanisin, printing plates 
with both of a high productivity and a high printing durability 
can be obtained. 

^5 The inventors made extensive studies of accomplishment 

of the foregoing object. As a result, it was found that the 
foregoing object of the invention can be accomplished by using 
as the polymer binder constituting the photosensitive layer 
a modified polyvinyl alcohol resin containing an alicyclic 

20 structure. The present invention has thus been worked out. 

The present invention provides, as a second preferred 
embodiment, a photosensitive lithographic printing plate 
comprising a photosensitive layer containing a polyvinyl 
alcohol resin binder modified with an acetal skeleton having 

25 an alicyclic structure. 



In the second preferred embodiment, a feature of the 
photosensitive Lithographic printing plate of the invention 
is to use as a polymer binder a polyvinyl alcohol resin modified 
with an acetal skeleton having an alicyclic structure. In this 
5 arrangement, the photosensitive lithographic printing plate 
of the invention is imparted with a sufficient printing 
durability as well as a high productivity even with exposure 
conditions of low irradiation energy per unit area. 

Although the mechanism with wi^ich the advantageous 
10 feature of the invention is developed is not clarified yet, 
it is assumed that the use of a polyvinyl alcohol resin modified 
with an acetal skeleton having a highly hydrophobic alicyclic 
structure prevents the penetration of the developer, thus giving 
rise to a high printing durability, in contrast to the 
15 conventionally known polymer binder whereby the developer 
penetrates into the image area obtained by an exposure of a 
relatively small irradiation energy. Due to such a mechanism, 
printing plates with both of a high productivity and a high 
printing durability can be obtained, 

20 

DETAILED DESCRIPTION OF THE INVENTION 

In the following, the photosensitive layer of the 
25 photosensitive lithographic printing plate will be described 
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in detail. 



CPolymer Binder in the first preferred embodiment of the 
invention] 

5 The polymer binder for use in the photosensitive layer 

of the photosensitive lithographic printing plate of the 
invention comprises a polyurethane resin binder containing an 
alicyclic structure ' having a carboxyl group directly or 
indirectly attached thereto. 

10 Preferable polyurethane resins in the invention can be 

obtained by the reaction of a compound containing an alicyclic 
structure and two groups selected from carboxyl, hydroxyl and 
-NHR^ groups (wherein r'" represents a hydrogen atom or a 
substituted or unsubstituted monovalent hydrocarbon group of 

15 1 to 20 carbon atoms) with a diisocyanate compound. 

As the compound containing an alicyclic structure and 
two groups selected from carboxyl, hydroxyl and -NHR^ group 
(wherein R'' represents a hydrogen atom or a substituted or 
unsubstituted monovalent hydrocarbon group of 1 to 20 carbon 

20 atoms), those represented by formula (I) are preferred. 

X— a-(cooh) 

X (!) 

25 (In the formula, A represents an (n+2 ) -valent hydrocarbon 
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group of 3 to 80 carbon atoms having a substituted or 
unsubstituted aliphatic cyclic structure; each of X' s 
represents independently a hydroxyl group or -NHR^ (R^ represents 
a hydrogen atom or a substituted or unsubstituted monovalent 
5 hydrocarbon group of 1 to 20 carbon atoms.); and n represents 
an integer of from 1 to 5. 

The {n+2) -valent hydrocarbon group of 3 to 80 carbon atoms 
having a substituted or unsubstituted alicyclic structure and 
represented by A in formula (I) incluHes the compound in which 

10 a (n+2) -valent hydrocarbon group is formed by eliminating {n+2) 
hydrogen atoms attached to arbitrary carbon atoms of a compound 
containing an alicyclic structure such as cyclopropane, ' 
cyclopentane, cyclohexane, cycloheptane , cycloocbane, 
cyclodecane, dicyclohexyl, tercyclohexyl, norbornane, 

15 decahydronaphthalene, perhydrof luorene , 

tricyclo [5 . 2 . 1 . O^'*] decane, adamantane, quadracycline, 
congressane, cubane, spiro [4 . 4 ] octane , cyclopentene, 
cyclohexene, cycloheptene, cyclooctene, cyclodecene, 
cyclohexadiene, cycloheptadiene, cyclooctadiene, 

20 cycloheptatriene, cyclodecatriene, cyclooctatetraene, 
norbornyiene, octahydronaphthalene, 

bicyclo [2 . 2 . 1] hsptadiene, bicyclo [4.3. 0] nonadiene, 
dicyclopentadiene, hexahydroanthracene or 
spiro [4 . 5] decadiene . 
25 Any one or more carbon atoms of the compound having an 
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alicyclic structure may be replaced with a hetero atom selected 
from nitrogen, oxygen or sulfur. 

From the viewpoint of printing durability, group A is 
preferably a 5- to 8-membered monocyclic aliphatic hydrocarbon 
5 group, a condensed polycyclic aliphatic hydrocarbon group 
comprising up to 4 rings, a spiroaliphatic hydrocarbon group 
or an ensemble of aliphatic hydrocarbon rings. 

As the substituent, monovalent non-metallic atom groups 
other than hydrogen are typical such as a halogen atom (-F, 

10 -Br, -CI or -I) , an alkoxy group, an arylcxy group, an alkylthio 
group, an arylthio group, an alkyldithio group, an aryldithio 
group, an N, N-dialkylamino group, an N, N-diarylamino group, 
an N-alkyl-N-arylamino group, an acyloxy group, a carbamoyloxy 
group, an N-alkylcarbamoyloxy grup, an N-arylcarbamoyloxy 

15 group, an N, N-dialkylcarbamoyloxy group, an 

N, N-diarylcarbamoyloxy group, an b3-alkyl-N-arylcarbamoyloxy 
group, an alkylsulfoxy group, an arylsulfoxy group, an acylthio 
group, an acylamino group, an N-alkylacylamino group, an 
N-arylacylamino group, aureido group, an M' -alkylureido group, 

20 an N' , N' -dialkylureidc group, an N' -arylureido group, an 
N' -diarylureido group, an N' -alkyl-N' -arylureidc group, an 
N-alkylureido group, an N-arylureido group, an 
N' -alkyl-N-alkylureido group, anN' -alkyl-N-arylureido group, 
an N' , N' -dialkyl-N-alkylureido group, an 

25 N' ,N' -dialkyl-N-arylureido group, an N' -aryl-N-alkylureido 
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group, an N' -aryl-N-arylureido group, an 
N' , N' -diaryl-N-alkylureido group, an 
N' , N' -diaryl-N-arylureido group, an 
W -alkyi-N' -aryl-N-alkylureido group, an 
3 N' -alkyl-N' -aryl-N-arylureido group, an alkoxycarbonylamino 
group, an aryloxycarbonylamino group, an 
N-alkyl-N-alkoxycarbonylamino group, an 
N-alkyl-N-aryloxycarbonylamino group, an 
N-aryl-N-alkoxycarbonylamino group, ' an 

10 N-aryl-N-aryloxycarbonylamino group, a formyl group, an acyl 
group, a carbxyl group and the conjugate base group thereof, 
an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl 
group, an N-alkylcarbamoyl group, an N, N-dial kylcarbamoyl 
group, an N-arylcarbamoyl group, an N, N-diarylcarbamoyl group, 

13 an N-alkyl-N-arylcarbaiaoyl group, an alkylsulf inyl group, an 
arylsulflnyl group, an alkylsulf onyi group, an arylsulfonyl 
group, a sulfo (-SOaH) group andthe conjugate base group thereof , 
an alkoxysulf onyl group, an aryloxysulf onyl group, a 
sulfinamoyl group, an N-alkylsulf inamoyl group, an 

20 N, N-dialkylsulf inamoyl group, an N-arylsulf inamoyl group, an 
N, N-diarylsulf inamoyl group, an N-alkyl-N-arylsulf inamoyl 
group, a sulfamoyl group, an N-alkylsulf amoyl group, an 
M, N-dialkylsulf amoyl group, an N-arylsulf amoyl group, an 
N,N-diarylsulf amoyl group, an N-alkyl-M-arylsulfamoyl group, 

25 an N-acylsulf amoyl group and the conjugate base group thereof, 
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an N-alkylsulfonylsulfamoyl group [-SO2NHSO2 (alkyl) ] and the 
conjugate base group thereof, an N-arylsulf onylsulf amoyl group 
[-SO2NHSO2 (aryl) ] and the conjugate base group thereof, an 
, N-alkylsulfonylcarbamoyl group [-CONHSO2 (alkyl) ] and the 
5 conjugate base group thereof , an N-arylsulfonylcarbamoyl group 
[-CONHSO2 (aryl) ] and the conjugate base group thereof, an 
alkoxysilyl group [-Si (0-alkyl) 3] , an aryloxysilyl group 
[-Si (0-aryl)3] , a hydroxysilyl group [-Si (OH) 3] and the 
conjugate base group thereof, a phosphono group (-POjH^) and 

10 the conjugate base group thereof, a dialkylphosphono group 
[-PO3 (alkyl) 2] , a diarylphosphono group .[-POa (aryl) , an 
alkylarylphosphono group [-PO2 (alkyl) (aryl )] , a 
monoalkylphosphono group [-PO3H (alkyl ) ] and the con j ugate base 
group thereof, a monoarylphosphono group [-PO3H (aryl ) ] and the 

15 conjugate base group thereof, a phosphonoxy group (-OPOaHa) and 
the conjugate base group thereof, a dialkylphosphonoxy group 
[-OPO3 (alkyl) 2] , a diary Iphosphonoxy group [-OPOj (aryl) 2] , an 
alkylaryiphQsphonoxy group [-OPO3 (alkyl) (aryl) ] , a 
monoalkylphosphonoxy group [ -OPO3H ( alkyl ) ] and the conjugate 

20 base group thereof , a monoarylphosphonoxy group [ -OPO3H (aryl ) ] 
and the conjugate base group thereof, a cyano group, a nitro 
group, a dialkylboryl group {-B (alkyl) 3] , a diarylboryl group 
[-B(aryl)2], an alkylarylboryl group [-B (alkyl) (aryl) ] , a 
dihydroxyboryl group [-B(0H)2] and the conjugate base group 

25 thereof, an a Ikylhydroxyboryl group [-B (alkyl) (OH) ] and the 
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conjugate base group thereof, an arylhydroxyboryl group 
[-B(aryl) (OH)] and the conjugate base group thereof, an alkyl 
group, an aryl group, an alkenyl group and an alkynyl group. 

Preferable substituents include a halogen atom, an alkyl 
5 group, an alkoxy group, an aryloxy group, an aryl group, an 
alkenyl group and an alkynyl group. 

In formula (I) , X represents a hydroxyl group or an -NHR^ 
group wherein represents a substituted or unsubstituted 
monovalent hydrocarbon group of 1 to 20 carbon atoras. 
10 As the hydrocarbon group of 1 to 20 carbon atoms, an alkyl 

group, an aryl group, an alkenyl group and an alkynyl group 
are included. 

The substitutent which may have includes those 
enumerated as the one which A may have. 
15 Due to the ease of synthesis, each of A' s is preferably 

a hydroxyl group or an amino group independently of each other. 
And more preferably at least one of A' s is a hydroxyl group, 
which is still more preferably a primary hydroxyl group. 

Symbol n represents an integer of 1 to 5. From the 
20 viewpoint of printing durability, n is preferably 1 to 3, more 
preferably equal to 1. 

In the following, specific examples of preferable 
compounds represented by formula (I) will be listed, however, 
the invention is not restricted to those at all. 
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One or more types of the structures derived from the 
compounds represented by formula {I) may be contained in the 
urethane resin binder. 
5 Though the urethane resin polymer for the invention can 

be synthesized only from a diisocyanate compound and a compound 
represented by formula (I) , it can be usually synthesized with 
use of -one or more still other diol compounds. 

Although appropriately determined depending on the 

10 structure, the design of the photosensitive layer, and other 
factors, the total content of the repeating unit represented 
by formula (I) in the urethane resin polymer obtained from such 
combinations of compounds preferably lies in the range of from 
1 to 50 mol%, more preferably from 10 to 50 mol%, and still 

15 more preferably from 20 to 50 mol% based on the total molar 
quantity of the polymer used. 

From the viewpoint of developability and printing 
durability, the urethane resin binder for the invention 
preferably has a desirable molecular weight and acid value. 

20 Though the molecular weight and the acid value are adjusted 
in consideration of pH of a developer, composition of a developer < 
performance necessary for a printing plate, and the like, the 
molecular weight of the urethane resin binder is, as GPC value 
in terms of polystyrene, from 5, 000 to 500, 000, preferably from 

25 10, 000 to 300, 000, more preferably from 20, 000 to 150, 000 . In 
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the case of the molecular weight being less than 5, OOO, printing 
durability gets v/orse. In the case of the molecular weight 
being no less than 500, 000, developability gets worse and stain 
is generated. The acid value of the urethane resin binder is 
5 from 0.1 to 10.0 meq/g, preferably from 0.3 to 6.0 raeq/g^ more 
preferably from 0.6 to 3.0 meq/g. In the case of the acid value 
being less than 0.1 meq/g, stain is generated because of bad 
developability. In the case of the acid value being no less 
than 6.0 meq/g, printing durability 'gets worse. 

10 Any diisocyanate compound and diol compound known in the 

art which are j ointly used with a compound represented by formula 
(I) can be employed without any special restriction. 
Specifically, those given in Kobunshl Deta Ha.ndobukku - Kiso 
Hen (Polymer Data Handbook - Fundamentals) edited by The Society 

15 of Polymer Science, Japan, published by Baifukan Co., Ltd. in 
198 6. Such a diisocyanate compound as well as a diol compound 
that is used in conjunction with a compound represented by 
formula (I) may be used individually or in combination of two 
or more of them. 

20 Specific examples of the diisocyanate compound include 

aromatic diisocyanates such as 2, 4-tolylenediisocyanate, the 
dimer of 2, 4-tolylenediisocyanate, 2, 6-tolylenediisocyanate, 
p-xyiylenediisocyanate, m-xylylenediisocyanata, 
4,4' -diphenylmethanediisocyanate, 

25 1, S-naphthylenediisocyanate, and 
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3, 3' -dimethylbiphenyi-4 , 4 ' -diisocyanate; aliphatic 
diisocyanates such as hexamethylenediisocyanate, 
trimethylhexamethylenediisocyanate, lysine diisocyanate, and 
dimerized acid diisocyanates; alicyclic diisocyanates such as 
5 isopholonediisocyanate, 

4, 4' -methylenebis (cyclohexylisocyanate) , 
methylcyclohexane-2, 4- (or 2, 6-) diisocyanates, and 
1, 3- (isocyanatemethyl) cyclohexane; the reaction products of 
a did and a diisocyanate such as the addition product of 1 

10 mol of 1 , 3-butylene glycol with 2 mols of tolyienediisocyanate . 

Specific examples of the diol compound include ethylene 
glycol, diethylene glycol, triethylene glycol, tetraethylene 
glycol, propylene glycol, dipropylene glycol, poly (ethylene 
glycol), poly (propylene glycol), neopentyl glycol, 

15 1, 3-butylene glycol, 1 , 6-hexanediol, 2-butene-l, 4-diol, 
2,2, 4-trimethyl-l, 3-pentanediol, 

1, 4-bis-p-hydroxyethoxycyclohexane, cyclohexanedimethanol , 
tricyclodecanedimethanol, hydrogenated bisphenol A, 
hydrogenated bisphenol F, ethylene oxide adducts of bisphenol 

20 A, propylene oxide adducts of bisphenol A, ethylene oxide adducts 
of bisphenol F, propylene oxide adducts of bisphenol F, ethylene 
oxide adducts of hydrogenated bisphenol A, propylene oxide 
adducts of hydrogenated bisphenol A, hydroquinone 
dihydroxyethyl ether, p-xylylene glycol, 

25 dihydroxyethylsulfone, bis (2-hydroxyethyl) -2, 4-tolylene 
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dicarbamate, 2, 4-tolylene-bis (2-hydroxyethyl carbamide), 

bis (2-hydrojcyethyi) -m-xylylene dicarbamate, 

bis (2-hydroxyethyl) isophthalate , 1, 3-propanediol, 

1. 4- butanediol, 1, 5-pentanediol, 1, 6-hexanediol, 

5 1, 7-heptanediol, 1 , 8-octanediol, 2-butene-l , 4-diol , 

cis-2-butene-l, 4-diol, trans-2-butene-l , 4-diol, catechol, 
resorcin^ hydroquinone , 4-methylcatechol, 4-t-butylcatechol , 
4-acetylcatechol, 3-methoxycatechol , 4-phenylcatechol, 
4-methylresorcin, 4-ethylresorcinf 4*-t-butylr€sorcin, 
10 4-hexylresQrcin, 4-chlororesorcine/ 4-ben2ylresorcin, 

4- acetylresorcin, 4-carbomethoxyresorcin, 2-methylresorcin, 

5- methylresorcin, t-butylhydroquinone, 

2. 5- di-t-butylhydroquinone, 2, 5-di-t-amylhydroquinone, 
tetramethylhydroquinone, tetrachlorohydroquinone, 

15 methylcarbaminohydroquinone, methylureidohydroquinone, 

■methylthiohydroquinone , benzonorbornene-3 , 6-diol , bisphenol 

A, bisphenol S, 3, 3' -dichlorobisphenol S, 

4,4' -dihydroxybenzophenone, 4,4' -dihydroxybiphenyl , 

4,4' -thiodiphenol, 2, 2' -dihydroxydiphenylmethane, 

20 3, 4-bis (p-hydroxyphenyl) hexane, 

1, 4-bis (2- (p-hydroxyphenyl) propyl) benzene, 

bis (4-hydroxyphenyl} methylamine, 1, 3-dihydroxynaphthalene , 
1, 4-dihydroxynaphthalene, 1, 5-dihydroxynaphthalene, 

2. 6- dihydroxynaphthalene, 1, 5-dihydroxyanthraquinone, 
25 2-hydroxybenzyl alcohol, 4-hydroxyben2yl alcohol, 
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2-hydroxy-3, 5-di-t-butylbenzyl alcohol, 

4-hyciroxy-3, 5-di-t-butylbenzyl alcohol, 4-hydroxyphenethyl 
alcohol, 2-hydrQJcyethyl-4-hydroxy benzoate, 
2-hydroxyethyl-4-hydroxyphenyl acetate, resorcin 
5 mono-2-hydroxyethyl ether, and various polyether diol 

compounds such as pentaethylene glycol, hexaethylene glycol, 
heptaethylene glycol, octaethylene glycol, di-1 , 2-propylene 
glycol, -tri-1, 2-propylene glycol,- tetra-1, 2-propylene glycol, 
hexa-1, 2-propylene glycol, di-l , 3-propylene glycol, 
10 tri-1, 3-propylene glycol, tetra-1, 3-propylene glycol, 
di-1, 3-butylene glycol, tri-1, 3-butylene glycol, 
hexa-1, Bbutylene glycol, 

poly (ethylene glycol) s with average molecular weights of 1, 000, 
1,500, 2,000, 3,000, and 7,500, poly (propylene glycol) s with 

15- average molecular weights of 4 00, 700, 1,000, 2, 000, 3, 000 and 
4, 000, FTMG 650, PTMG 1000, FTMG200D0, PTMG 3000, Newpole PE-61, 
Newpole PE-62, Newpole PE-64, Newpole PE-68, Newpole PE-71, 
Newpole PE-74, Newpole PE-75, Newpole PE-73, Newpole PE-108, 
Newpole PE-128, Newpole BPE-20, Newpole BPE-20F, Newpole 

20 BPE-20NK, Newpole BPE-20T, Newpole BPE-20G, Newpole BPE-40, 
Newpole BPE-60, Newpole BPE-100, Newpole BPE-180 , Newpole BP-2P, 
Newpole BPE-23P, Newpole BFE-3P, Newpole BPE-5P, Newpole 
50HB-1Q0, Newpole 50HB-260, Newpole 50HB-400, Newpole 5OHB-6S0, 
Newpole 50HB-2000 and Newpole 50HB-5100 (PMTG and Newpole are 

25 products of Sanyo Chemical Industries, Ltd.), and polyester 
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diol compounds and polycarbonate did compounds. 

Also, diol compounds having a carboxyl group canbe jointly 
used such as 3 , 5-dihydroxybenzoic acid, 
2f 2-bis (hydroxymethyl) propionic acid, 
5 2, 2-bis (2-hydroxyethyl) propionic acid, 

2 . 2- bis ( 3-hydroxypxopyl} propionic acid, 

bis (hydroxymethyl) acetic acid, bis { 4-hydroxyphenyl ) acetic 
acid, 2., 2-bis (hydroxymethyl) lactic acid, 

4 . 4- bis ( 4-hydroxyphenyl) pentanoic acid, tartaric acid, 
10 N,N-dihydroxyethylglycin, and 

N, N-bis ( 2-hydroxyethyl) -3-carboxy-propicnamide . 

Further, the following compounds can be used. Aliphatic 
diamine compounds such as ethylenediamine, propylenediamine, 
tetramethylenediamine, pentamethylenediaraine, 
15 hexamethylenediamine, heptamethylenediamine, 
octaraethylenediamine, dodecamethylenediamine, 
propane-1, 2-diamine, bis ( 3-aminopropyl) raethylamine, 

1. 3- bis (3-aminopropyl) tetramethylsiloxane, piperazine, 

2. 5- dimethylpipera2ine, N- (2-aminoethyl) piperazine, 
20 4-amino-2, 2-6, o-tetramethyipiperazine, 

N, N-dimethylethylenediamine, lysine, L-cystine, and 
isophoronediamine; aromatic diamine compounds such as 
o-phenylenediamine, m-phenylenediamine, p-phenylenediamine, 

2. 4- tolylenediamine, benzidine, o-ditoluidine , o-dianisidine, 
25 4-nitro-m-phenyienediamine, 
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2, S-dimethaxy-p-phenylenedianiine, 

bis- ( 4-aminophenyl) sulf one, 4-carboxy-o-phenylenediamine, 

3- carboxy-m-phenylenediamine, 4 , 4 ' -diaminophenyl ether, and 
1, 8-naphthalenediamine; heterocyclic amine compounds such as 

5 2-aminoimxdazole, 3-aininotriazole, 5-amino-iH-tetrazole, 

4- aminopyrazole, 2-aminobenzimidazole, 

2-amino-5-carboxytria2ole, 2, 4-diaraino-6-methyl-s-tria2ine, 
2, 6-diajninopyridine, L-histidine, DL-triptophane, and 
adenine; aminoalcohols or aminophenols such as ethanolaraine, 
10 N-raethylethanQlamins, N-ethylethanolamine , 

1- amino-2-propanol, l-amino-3-propanol , 

2- aininoethoxyethanol, 2-aminot hies thoxyet hand, 
2-amino-2-methyi-l-propanol, p-aminophenol, m-aminophenol, 
o-aminophenol, 4-methyl-2-aminophenol, 

15 2-chloro-4-aminophenol, 4-raethoxy-3-aininophenol , 

4-hydroxyb6n2ylamine, 4-amino-l-naphthol, 4-aminosalicylic 
acid, 4-hydrQxy-N-phenylglicine, 2-aiiiinoben2yl alcohol, 
4-aminophenethyl alcohol, 2-carboxy-5-amino-l-naphthol, and 
L-tyrosine . 

20 To cap the unreacted terminal isocyanate group with an 

alcohol having a radical polyraerizable group in the polymer 
synthesis for the purpose of reaction termination is preferred 
since a urethane polymer which exhibits an improved printing 
durability can be prepared. Alcohols having a radical 

23 polymerizable group include 2-hydroxyethyl (meth) acrylate. 
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2-hydroxypropyl (meth) acrylate, 2-hydroxy-3-chloropropyl 
{meth) acrylate, 2-hydroxy-3-allyioxypropyl (meth) acrylate, 
2-hydroxy-3-phenoxypropyl (meth) acrylate, 4-hydroxybutyl 
(meth) acrylate, glycerol diacrylate, glycerol acrylate 
5 methacrylate, glycerol dimethacrylate, pentaerithritol 
triacrylate, and tris (acryloyloxyethyl) isocyanurate . 

The urethane binder in the invention may be used 
individually, or in combination of two or more thereof . Further, 
one or more of conventionally known polymer binders may be added 

10 to prepare blends. When such a blend is used, the conventional 
polymer binder is added in 1 to 60% by weight, preferably 1 
to 40% by weight, more preferably 1 to 20% by weight of the 
total amount of binder. As the conventionally known polymer 
binder, any material known in the art may be used without special 

15 restriction, preferably including binders having an acrylate 
main chain, urethane binders, and acetal-modif ied poly (vinyl 
alcohol) s (e.g., butyral resins). 

20 

[Polymer Binder in the second preferred embodiment of the 
invention] 

The polymer binder to be used in the photosensitive layer 
of the photosensitive lithographic printing plate of the 
25 invention is a polyvinyl alcohol resin modified with an acetal 
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skeleton having an alicyclic structure. 

The foregoing polyvinyl alcohol resin binder of the 
invention is not specifically limited so far as it is modified 
with an acetal skeleton having an alicyclic structure. In 
5 practice, however, one having a constituent unit represented 
by the following formula {II) may be used. 



10 R' 

wherein represents a C3-C30 monovalent hydrocarbon group 
having an alicyclic structure which may have substituents . 

Examples of the C3-C30 monovalent hydrocarbon group having 

15 an alicyclic structure which may have substituents as in 
the formula (II) include the compound in which a monovalent 
hydrocarbon group is formed by eliminating one hydrogen atom 
attached to arbitrary carbon atoms of a compound containing 
an alicyclic structure such as cyclopropane, cyclopentane, 

20 cyclohexane, cyclooctane, cyclodecane, dicyclohexyl, 
tercyclohexyl, norbornane, decahydronaphthalene, 
perhydrof luorene, tricyclo [5 . 2 . 1 . 0^-*^] decane, adatnantane, 
quadracycline, congressane, cubane, spiro [ 4 . 4 ] octane, 
cyclopentene, cyclohexene, cycloheptene, cyclooctene, 

25 cyclodecene, dyclohexadiene, cycloheptene, cycloheptadiene. 



cyclooctadiene, cycloheptariene, cyclodecatriene, 
cyclooctatetraene, norbornylene, octahydronaphthalene , 
bicyclo [2.2.1] heptadiene, bicyclo [4 ,3.0] nonadiene, 
dicylopentadiene, hexahydroanthracene and 

spiro[4.5]decadiene which may be substituted by one or more 
arbitrary substituents . 

Any one or more carbon atoms of the compound having an 
alicyclic structure may be replaced with a hetero atom selected 
from nitrogen, oxygen and sulfur. 

From the viewpoint of printing durability, the group 
is preferably a monovalent hydrocarbon group having a 5- to 
8-merabered monocyclic aliphatic hydrocarbon group, a condensed 
polycyclic aliphatic hydrocarbon group or an ensemble of 
aliphatic hydrocarbon rings. 

As the substituent on monovalent non-metallic atom 
groups other than hydrogen are typical such as a halogen atom 
(-F, -Br, -Cl'or -I), a hydroxyl group, an alkoxyl group, an 
aryloxy group, a mercapto group, an alkylthio group, anarylthio 
group, analkyldithio group, an aryldithio group, an amino group, 
an N-alkylamino group, an M-alkyl-N-arylamino group, anacyloxy 
group, a carbaraoyloxy group, an N-alkylcarbamoyloxy group, an 
N-arylcarbamoyloxy group, an M, N-dialkylcarbamoyloxy group, 
an N, N-diarylcarbamoyloxy group, an 

N-alkyl-N-arylcarbamoyloxy group, an alkylsulfoxy group, an 
arylsulfoxy group, an acylthio group, an acylamino group, an 



N-alkylacrylamino group, an N-aryiacyiamino group, an ureido 
group, an N' -alkylureido group, an N' , N' -dialkylureido group, 
an N' -aryiureido group, N' , N' -diarylureido group, 
N' -alkyl-N' -arylureido group, an N-al kylureido group, an 
5 N-arylureido group, an N' -aikyi-N-alkylureido group, an 

N' -alkyl-N-arylureido group, an N' , N' -dialkyl-N-alkylureido 
group, W , N' -dialkyl-N-arylureido group, an 
N' -aryl-N-alkyiureido group, an N' -aryl-tJ-arylureido group, 
an N' ,N' -diaryl-N-alkylureido group: an 
10 N' , N' -diaryl-N-arylureido group, an 

N' -alkyl-N' -aryl-N-alkylureido group, an 

N' -alkyl-N' -aryl-N-arylureido group, an alkoxycarbonylamino 
group, aryloxycarbonylamino group, an 
M-alkyl-N-alkoxycarbonylamino group, an 
15 M-alkyl-N-aryloxycabonylaraino group, an 
N-aryl-N-alkoxycaxbonylamino group, an 

N-aryl-N-aryloxycarbonylamino group, a formyl group, an acyl 
group, a carboxyl group and the conjugate base group thereof, 
an alkoxycarbonyl group, an aryloxycarbonyl group, a carbonyl 

20 group, an N-alkylcarbamoyl group, an N, N-dialkylcarbamoyl 
group, an N-arylcarbamoyl group, an N, N-diarylcarbamoyl group, 
an N-alkyl-N-arylcarbam.oyl group, an alkylsulf inyl group, an 
arylsulfinyl group, an al kylsulf onyl group, an arylsulfonyl 
group, asulfogroup (-SO3H) and the conj ugate base group thereof , 

25 an alkoxysulfonyl group, an aryloxysulf onyl group, a 
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sulfinamoyl group, an N-alkylsulf inamoyi group, an 
K,N-dialkylsulfinamoyl group, an N-arylsulfinamoyl group, an 
M, N-diarylsulf inamoyl group, an N-alkyl-N-arylsulf inamoyl 
group, a sulfamoyl group, an N-alkylsulf amoyl group, an 
5 N,N-dialkyisulfanioyl group, an N-arylsulf amoyl group, an 
N, N-diarylsulf amoyl group, an N-alkyl-N-arylsulf amoyl group, 
an N-acylsulfamoyl group and the conjugate base group thereof, 
an N-alkylsulfonylsulfamoyl group [-SO2NHSO2 (al kyl) ] and the 
conjugate base group thereof, an N-aryisulf onylsulfmaoyl group 

10 [-SO2NHSO2 (aryl] ] and the conjugate base group thereof, an 
N-alkylsulfonylcarbamoyl group [-CONHSOa falkyl) ] and the 
conjugate base group thereof, an tJ-arylsulf onylcarbamoyl group 
[-CONHSOz (aryl) ] and the conjugate base group thereof, an 
alkoxysilyl group [ -Si (0-alkyl) 3] , an aryloxysilyl group 

15 [-Si (0-aryl) 3] , a hydroxysilyl group [-Si (OH) 3] and the 

conjugate base group thereof, a phosphono group (-FO3H2) and 
the conjugate base group thereof, a dialkylphosphono group 
(-PO3 (alkylj 2] , a diarylphosphono group [-PO3 (aryl) 2 j , an 
alkylarylphosphono group [-PO3 (alkyl) (aryl) ] , a 

20 monoalkylphosphono group I -PO3H (alkyl ) ] and the con j ugate base 
group thereof, a monoarylphosphono group [-PO3H (aryl ) ] and the 
conjugate base group thereof , a phosphonoxy group (-OPO3H2) and 
the conjugate base group thereof, a dialkylphosphonoxy group 
[-0P03 (alkyl) a] , a diarylphosphonoxy croup [-OPO3 (aryl) 2] , an 

25 alkylarylphosphonoxy group [-OPO3H (alkyl ) (aryl )] , a 
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monoalkylphosphonoxy group C-OPO2H (alkyl ) ] and the conjugate 
base group thereof , a monoarylphosphonoxy group [-OPO3H (aryl) ] 
and the conjugate base group thereof, a cyano group, a nitre 
group, a dialkylboryl group [ -B (alkyl ) 2] , a diarylboryl group 
5 [-B(aryl)2], an alkylarylboryl group [-B (alkyl) (aryl) ] , a 
dihydroxyboryl group [-B(0H)2] and the conjugate base group 
thereof, an alkylhydroxyboryl group [-B (alkyl) (OH) ] and the 
conjugate base group thereof, an arylhydroxyboryl group 
[-B(aryl) (OH) ] and the conjugate base group thereof, an alkyl 

10 group, an aryl group, and alkenyl group and an alkynyl group. 

Preferable substituents include a halogen atom, an alkyl 
group, an alkoxy group, an aryloxy group, an aryl group, an 
alkenyl group, and an alkynyl group. If possible, these 
substituents may be bonded to each other to form a ring. These 

15 substituents may be further substituted. 

The modified polyvinyl alcohol resin binder having a 
constituent component represented by the formula (II) may have 
two or more R^'s. However, one is preferably used from the 
standpoint of ease of synthesis. 

20 Specific examples of the structure represented by the 

formula (II) will be given below. 
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The polyvinyl alcohol resin binder modified with an acetal 
skeleton having an alicyclic structure of the invention 
preferably has an acid group to render itself alkali-developable . 

5 The content of the acid group can be arbitrarily predetermined 
depending on the design of the photosensitive layer or the 
formulation of the developer. It is preferably from 0.5 to 
4.0 meq/g, more preferably from 1.0 to 3.0 meq/g as calculated 
in terms of acid value determined by 'the titration with NaOH. 

0 The polyvinyl alcohol resin binder having an acid group 

modified with an acetal skeleton having an alicyclic structure 
of the invention is not specifically limited. In practice, 
however, one having a constituent unit represented by the 
following formula (III) may be used. 




(Ill) 



wherein represents a C1-C30 divalent hydrocarbon group which 
may have substituents ; and A represents an acid group. 

Examples of the Cx-Cso divalent hydrocarbon group which 
may have substituents as include alkylene group, arylene 
group, alkenylene group, and alkynylene group. Specific 
examples of these groups include divalent hydrocarbon group 
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obtained by elirainating one hydrogen atom attached to arbitrary 
carbon atoms of the monovalent hydrocarbon group listed as 
specific example of in the formula (II) . 

Examples of the substituents on include those on 
5 in the formula fll) . 

From the standpoint of view, preferably has an alicyclic 
structure in its structure. 

The acid group represented by A is not specifically limited . 
In practice, however, an acid group having an acid dissociation 
10 constant (pKa) of not greater than 7 is preferred. More 

preferably, -COOH, -SOaH, -OSO3H, -PO3H2, -OPO3H2, -CONHSO2-, 
and -S02NHS02- are used. In particular, a structure having -COOH 
represented by the following formula (IV) is preferred. 




(IV) 



20 wherein R^ is as defined in the formula (III) . 

The modified polyvinyl alcohol resin binder having a 
constituent component represented by the formula (III) or (IV) 
may have two or more const ituent components containing different 
R^'s. However, one is preferably contained from the 

25 standpoint of ease of synthesis. 
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Specific examples of the structure represented by the 
formula (IV) will be given below. 
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An even more desirable example of the polyvinyl alcohol 
resin binder modif iad with an acetal skeleton having an alicyclic 
structure of the invention is one represented by the following 
formula (V) , 



-W^a -f-^YM". Jr^, WjT, 

O^O 0^0 O^O OH 

COOH 



10 wherein and are as defined in the formulae (II) to (IV) ; 

represents a Ci-Cjo monovalent hydrocarbon group which may 
have substituents; and the suffixes a, b, c, d and e represent 
an integer of from 1 to 99, from 0 to 70, from 1 to 99, from 
0 to 98 and from 0 to 30, respectively, with the proviso that 

15 the sum of a, b, c, d and e is 100. 

Examples of the C1-C30 monovalent hydrocarbon group which 
may have substituents represented by include alkyl group, 
aryl group, alkenyl group and alkynyl group which may have 
substituents. However, R' doesn't contain an alicyclic 

20 structure. 

Specific examples of the alkyl group include Ci-Cio 
straight-chain or branched alkyl group such as methyl, ethyl, 
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl, 

25 neopentyl, 1-methylbutyi and isohexyl. 
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Specific examples cf the aryl group represented by 
include Ci-Cio aryl group such as phenyl, naphthyl and indenyl, 
and Ci-Cic heteroaryl group having one hetero atom selected from 
the group consisting of nitrogen atom, oxygen atom and sulfur 
5 atom such as furyl, chenyl, pyrrolyl, pyridyl and quinolyl. 

Specific examples of the alkenyl group include Ci-Cio 
straight-chain or branched alkenyl group such as vinyl, 
1-propenyl, 1-butenyl and l-methyl-l-propenyl . 

Specific examples of the alkynyl group include Ci-Cio 
10 alkynyl group such as ethynyl, 1-propynyl, 1-butyryl and 
1-octinyl . 

Examples of the substituents on include those described 
with reference to in the formula (11) . 

The modified polyvinyl alcohol resin binder represented 
15 by the formula (V) may have two or more structures having 
different R^' s - In this case, the suffix b represents the total 
of b of the various structures. ' One is preferably contained 
from the standpoint of ease of synthesis. 

The modified polyvinyl alcohol resin binder represented 
20 by the formula (V) may have two or more different R^' s . In this 
case, the suffix a represents the total of a of the various 
structures . One R^ is preferably contained from the standpoint 
of ease of synthesis. 

The suffixes a, b, c, d and e represent an integer of 
25 from 1 to 99, from 0 to 7Q, from 1 to 99, from 0 to 98 and from 



-39- 



0 to 30, respectively, with the proviso that the sum of a, b, 
c, d and e is 100. The polymer composition ratio represented 
by a, b, c, d and e may be arbitrarily predetermined by the 
design of the photosensitive layer or the structure of R^, 
5 andR^. From the standpoint of printing durability, the suffix 
a is preferably from 20 to 90, more preferably from 30 to 80. 
Similarly, from the standpoint of printing durability, the 
suffix b is preferably from 0 to 50, more preferably from 0 
to 30. From the standpoint of developability, the suffix c 

10 is preferably from 5 to 50, more preferably from 10 to 50. From 
the standpoint of printing durability, the suf fix d is preferably 
from 0 to 40, more preferably from 0 to 20. Further, the value 
of e, which determines the saponification degree of the polyvinyl 
alcohol as starting material, is preferably from 0 to 20, more 

15 preferably from 0 to 10 from the standpoint of ease in imparting 
functions to the binder. 

Specific examples of the structure containing R^, R^ and 
R'-^ in the formula (IV) will be given below, but the present 
invention should not be construed as being limited thereto. 

20 Specific examples of the structure containing R^- include 

those described with reference to the structure represented 
by the formula (II) . 

Specific examples of the structure containing include 
those described with reference to the structure represented 

25 by the formula (IV) . 
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Specific examples of the structure containing include 
the following compounds. 
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The process for the synthesis of the modified polyvinyl 
alcohol resin binder represented by the formula (V) is not 
specifically limited. In practice, however, ?} and can be 
5 introduced by allowing R"-CHO, R^-CHO and a polyvinyl alcohol 
to undergo polymerization reaction in the presence of an acid 
catalyst, R^ can be introduced by allowing an anhydride 
represented by the formula (VI) and a polyvinyl alcohol to 
undergo polymerization reaction. 

10 

O 




(VI) 



IS wherein F? is as defined in the formulae (III) to (V) . 

Specific examples of such an acid anhydride include 
succinic anhydride, methylsuccinic anhydride, 
isobutynylsuccinic anhydride, 2-octene-l-ilsuccinic 
anhydride, S-acetylmercaptosuccinic anhydride, 

20 phenylsuccinic anhydride, itaconic -anhydride, 

diacetyltartaric anhydride, maleic anhydride, citraconic 
anhydride, bromomaleic anhydride, dichloroma leic anhydride, 
phenylmaleic anhydride, aconitic anhydride , glutaric anhydride, 
3-ethyl-3-methylglutaric anhydride, 

25 3, 3-tetramethyleneglutaric anhydride, hexaf luoroglutaric 



anhydride, 2-phen7lglutaric anhydride, 
3, 5-diacetyltetrahydropyran-2, 4, 6-trione, diglycolic 
anhydride, 3-oxabicyclo [3 . 1 . Olhexane-2, 4-dione, 
cyclohexanedicarboxylic anhydride, 
5 hexahydro-4-raethylphthalic anhydride, 
1,2,3, 6-tetrahydrophthalic anhydride , 
3, 4 , 5, 6-tetrahydrophthaLic anhydride, 
5-norbo-rnene-2 , 3-dicarboxylic anhydride, 
bicyclo [2.2.2]octo-5-ene-2, 3-dicarb6xyIic anhydride, 

10 cantharidin, 3 , 6-epoxy-l , 2 , 3, 6-tetrahydrophthalic anhydride, 
l-cyclopentene-l, 2-dicarboxylic anhydride, 
1, 4,5,6,7, 7-heKachloro-5-norbornsne-2 , 3-dicarboxylic 
anhydride, phthalic anhydride, isacotinic anhydride, 
homophthalic anhydride, 4-methylphthalic anhydride, 

15 3, 6-difluorophthalic anhydride, 3-hydroxyphthalic anhydride, 
1, 2, 4-ben2enetricarboxylic anhydride, 3-nitrophthalic 
anhydride, diphenic anhydride, 1 , 8-naphthalic anhydride, 
4-ainino-naphthalic anhydride, and dipotassium 
4-aniino-3, 6-disulfo-l, 8-naphthalic anhydride. 

20 The molecular weight of the polyvinyl alcohol resin binder 

modified with an acetal skeleton having an alicyclic structure 
of the invention is properly predetermined from the standpoint 
of image formingproperties andprintingdurability. In general, 
the modified polyvinyl alcohol resin binder having a raised 

25 molecular weight exhibits an improved printing durability but 
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deteriorated image forming properties. On the contrary, the 
modified polyvinyl alcohol resin binder having a decreased 
molecular weight exhibits improved image forming properties 
but deteriorated printing durability. The molecular weight 
5 of the modified polyvinyl alcohol resin binder is preferably 
from 2, 000 to 1,000, 000, more preferably from 5, 000 to 500, 000, 
even more preferably from 10,000 to 200,000. 

The polyvinyl alcohol resin binder modified with an acetal 
skeleton having an aiicyclic structure of the invention may 

10 be used singly . Alternatively, a plurality of these polyvinyl 
alcohol resin binders may be used in combination. Further, 
the polyvinyl alcohol resin binder modified with an acetal 
skeleton having an aiicyclic structure of the invention may 
be used in admixture with one or more conventionally known 

15 polymer binders- The amount of polymer binders to be added 
to the modified polyvinyl alcohol resin binder is from 1 to 
60-1 by weight, preferably froml to 40% byweight, more preferably 
from 1 to 20% by weight based on the total weight of the polymer 
binder. As the polymer binder to be added there may be used 

20 any conventionally known polymer binder without any restriction. 
Specific preferred examples of such a polymer binder include 
acryl main chain binder, urethane binder, and acetal-modif led 
polyvinyl alcohol resin (butyral resin) , which are often used 
in the art. 

25 
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Next, ingredients for the photosensitive layer except 
the polymer binder will be described. 

The photosensitive ingredient for image formation and 
used in the photosensitive layer of the lithographic printing 
5 plate of the invention may be of either positive type or negative 
type, but negative type photosensitive ingredients are more 
suited for the invention. Although such negative type 
photosensitive systems include a combination of an agent 
generating an acid by light or heat* with a compound capable 

10 of undergoing an acid-catalyzed cross-linking reaction, and 
a combination of a photo- or heat-polymerization initiator with 
a compound having an ethylenically unsaturated bond capable 
of radical addition polymerization, particularly preferable 
photosensitive layers are photo- or heat-polymerizable 

15 photosensitive ones containing at least a photo- or 

heat-polymerization initiator and a compound having an 
ethylenically unsaturated bond capable of radical addition 
polymerization. 

Moreover, the photosensitive lithographic printing plate 

20 of the invention is specially suited for the plate-making by 
a direct imaging using a laser with an emission wavelength of 
from 300 to 1, 200 nm, and achieves a higher printing durability 
than the conventional lithographic plates. 

25 
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[Photo- or Keat-polymerizablG Negative Type Photosensitivs 
Layer] 

The particularly preferable photosensitive layer for the 
photosensitive lithographic printing plate of the invention 
5 contains, as its essential ingredients, one of a polyurethane 
resin binder associated, with the invention and a polyvinyl 
alcohol resin binder modified with an acetal skeleton having 
an aiic-yclic structure, a photo- or heat-polymerization 
initiator and an ethylenically unsaturated compound capable 
10 of addition polymerization (hereinafter referred to as addition 
polymerizable compound) . To the photosensitive layer of this 
type, may be added a co-sensitizer, a coloring agent, a ^ 
plasticizer, a polymerization inhibitor, and other additives . 

15 [Addition Polymerizable Compound] 

The addition polymerizable compound used for the photo- 
or heat-polymerizable negative type photosensitive layer and 
having at least one ethylenically unsaturated double bond is 
selected from compounds having at least one, preferably two 

20 or more, terminal ethylenically unsaturated bonds. Such 

compounds, whichare well known inthe related industrial fields, 
can be applied to the invention without any special restriction. 
Those compounds can take chemical forms such as monomer, 
pre-poiymer, i.e., dimer, trimer and oligomer, mixtures as well 

25 as copolymers thereof. Examples of the monomer and the 
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copolymer thereof include an unsaturated carboxylic acid (e.g., 
acrylic acid, raethacrylic acid, itaconic acid, crotonic acid, 
isocrotonic acid or maleic acid) , the ester and amide of such 
carboxylic acid, among which preferable compounds are the ester 
5 of an unsaturated carboxylic acid with an aliphatic polyvalent 
alcohol, and the amide of an unsaturated carboxylic acid with 
an aliphatic polyvalent: amine compound. Also, the addition 
reaction product of an unsaturated carboxylic acid ester or 
amide both having a nucleophilic substrituent such as a hydroxyl 

10 group, amino group or a mercapto group with a mono- or 
poly- functional isocyanate or epoxide, or the dehydrating 
condensation reactionproduct of an unsaturated carboxylic acid 
ester or amide both having a nucleophilic substituent such as 
a hydroxyl group, amino group or a mercapto group with a mono- 

15 or poly-functional carboxylic acid can be preferably used. 
Further, the product obtained fay the addition reaction between 
an unsaturated carboxylic acid ester or amide having an 
electrophilic substituent such as an isocyanate group or an 
epoxy group and a mono- or poly-functional alcohol, amine or 

20 thiol, and one obtained by the substitution reaction using an 
unsaturated carboxylic acid ester or amide with a mono- or 
poly-functional alcohol, amine or thiol can be preferably used. 
As still other examples, the products obtained by similar 
reactions whereby the unsaturated carboxylic acid is replaced 

25 to an unsaturated phosphonic acid, styrene or vinyl ether are 
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also useful. 

Specific examples of the monomer in the form of the ester 
of an aliphatic polyvalent alcohol with an unsaturated 
carboxylic acid include acrylic acid esters such as ethylene 
5 glycol diacrylate, triethylene glycol diacrylate, 

1, 3-butanediol diacrylate, tetramethylene glycol diacrylate, 
propylene glycol diacrylate, neopentyl glycol diacrylate, 
trimethylolpropane triacrylate, trimethylolpropane 
tri (acryloyloxypropyl) ether, trimethy lolethane triacrylate, 

10 hexanediol diacrylate, 1, 4-cyclohexanediol diacrylate, 

tetraethylene glycol diacrylate, pentaerythritol diacrylate, 
pentaerythritol triacrylate, pentaerythritol tetraacrylate, 
dipentaerythritol diacrylate, dipentaerythritol hexaacrylate, 
sorbitol triacrylate, sorbitol tetraacrylate, sorbitol 

15 pentaacrylate, sorbitol hexaacrylate, tri (acryloyloxyethyl) 
isocyanurate, and polyester acrylate oligomers ; 
methacrylic acid esters such as tetramethylene glycol 
dimethacrylate, triethylene glycol dimethacrylate, neopentyl 
glycol dimethacrylate, trimethylolpropane trimethacrylate, 

20 trimethylolethane trimethacrylate, ethylene glycol 

dimethacrylate, 1, 3-butanediol dimethacrylate, hexanediol 
dimethacrylate, pentaerythritol dimethacrylate, 
pentaerythritol trimethacrylate, pentaerythritol 
tetramethacrylate, dipentaerythritol dimethacrylate, 

25 dipentaerythritol hexamethacrylate, sorbitol trimethacrylate. 
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sorbitol tetramethacrylate, 

bis [p- (3-inethacryloxy-2-hydroxypropoxy) phenyl] diraethylmeth 
ane, and bis [p- (methacryioxyethoxy) phenyl Idimethylmethane ; 
itaconic acid esters such as ethylene glycol diitaconate, 
5 propylene glycol diitaconate, 1, 3-butanediol diitaconate, 
1, 4-butandiol diitaconate, tetramethylene glycol diitaconate, 
pentaerythritol diitaconate, and sorbitol tetraitaconate; 
crotonic acid esters such as ethylene glycol dicrotonate, 
tetramethylene glycol dicrotonate, pentaerythritol 
10 dicrotonate, and sorbitol tetracrotonate; 

isocrotonic acid esters such as ethylene glycol diisocrotonate, 
pentaerythritol diisocrotonate, and sorbitol 
tetraisocrotonate; 

maleic acid esters such as ethylene glycol dimaieate, 
15 triethyiene glycol dimaieate, pentaerythritol dimaieate, and 
sorbitol tetramaleate ; 

and other esters such as esters of aliphatic alcohols described 
in Japanese Patent Publication Nos . 27926/1981 and 47334/1986 
and Japanese Patent Laid-Open No. 196231/1983; those having 

20 an aromatic back-bone structure as described in Japanese Patent 
Laid-open Nos. 5240/1934, 5241/1984 and 226149/1990; and those 
containing an amino group as described in Japanese Patent 
Laid-Open No. 165613/1989. All of these can be preferably used 
in the invention. 

25 The ester monomers enumerated heretofore may be used as 
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mixtures thereof. 

Specific examples of the amide obtained from an aliphatic 
polyvalent amine compound and an unsaturated carboxylic acid 
include methylenebis-acrylamide, 
5 methylenebis-methacrylamide, 

1, 6-hexamethylenebis-acrylamide, 

1, 6-hexamethylenebis-methacrylamide, 

diethylenetriaminetrisacrylamide, xylylenebisacrylamide , 

and xylylenebismethacrylamide. 
10 Other preferable amide monomers include those having a 

cyclohexylene structure and described in Japanese Patent 

Publication No. 21726/1979. 

Moreover, urethane-type addition polymerizable 

compounds obtained by the addition reaction between an 
15 isocyanate group and a hydroxyl group are suited for use in 

the invention. Specif ic examples thereof include, for example, 

vinyl urethane compounds having at least 2 polymerizable vinyl 

groups in a molecule by adding a hydroxyl group-containing vinyl 

monomer represented by the following formula {VII ) to a 
20 polyisocyanate compound having at least 2 isocyanate groups 

in a molecule as described in Japanese Patent Publication No. 

41703/1973. 

CH2=C{R'')COOCH2CH(R^}OH (VII) 
In the above formula, and each represents H or CH3. 
25 Furthermore, the urethane acrylates described in Japanese 
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Patent Laid-Open No. 37193/1976, Japanese Patent Publication 
Nos. 32293/1990 and 16765/1990, and the urethane compounds 
having an ethylene oxide-based backbone as described in Japanese 
Patent Publication Mqs. 49860/1983, 17654/1981, 39417/1987 and 
5 39418/1937 can be preferably used. 

Also, photo-polymerizable compositions exhibiting a very 
high photographic speed can be obtained by using an addition 
polymerizable compound having an amino structure or a sulfide 
structure in the molecule as described in Japanese Patent 

10 Laid-open Nos. 277553/1983, 260909/1988 and 105238/1989. 

Still other examples of preferred esters include the 
polyester acrylates described in Japanese Patent Laid-Open No. 
64183/1973 and Japanese Patent Publication Nos . 43191/1974 and 
30490/1977, and polyf unctional acrylates or methacrylates such 

15 as epoxy acrylates obtained by reacting an epoxy resin with 
(meth) acrylic acid. The specific unsaturated compounds 
described in Japanese Patent Publication Nos. 4394 6/1971, 
40337/1983 and 40336/1989, and the vinylsulf onic acid 
derivatives described in Japanese Patent Laid-Open No. 

20 25493/1990 can also be used. In some cases, the perfluoroalkyl 
group-containing structure given in Japanese Patent Laid-Open 
No. 22043/1986 is preferably used, too. Further, the 
photo-crosslinkable monomers and oligomers described in The 
Journal of the Adhesion Society of Japan, 20 (7), pp. 300 to 

25 308 (1984) are applicable to the invention. 



Details on how these addition polymerizable compounds 
are used including raolecular structure, individual or joint 
usage thereof, addition level, etc. may be arbitrarily fixed 
depending on the performance design of the final product as 
5 a negative type photosensitive lithographic printing plate. 
For example, the following viewpoints are taken into 
consideration for the determination of the use conditions. As 
for photographic speed, larger numbers of unsaturated groups 
contained in one molecule are better, and in most cases bi- 

10 or higher poly-functional compounds are selected. From the 
viewpoint of rhe mechanical strength of image areas, i.e., 
cross-linked areas, tri- or higher poly-functional compounds 
are preferred. It is further effective to control both of 
photographic speed and mechanical strength by jointly using 

15 plural compounds of different functionalities and having 
different polymerizable groups (e.g., acrylic acid esters, 
methacrylic acid esters, sryrene and its derivatives and vinyl 
ether compounds) . Compounds of a large molecular weight or 
a highly hydrophobic nature are desirable in the photographic 

20 speed and mechanical strength as a film, on the other hand, 
however, are sometimes not preferred with regard to the 
development speed or the tendency of separation in the developer . 
The type and using method of the addition polymerizable compound 
plays a key role on the compatibility with and the dispersion 

25 stability of other ingredients such as the binder polymer. 
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polymerization initiator, or coloring agent included in the 
photosensitive layer. To improve compatibility, use of a low 
purity compound or two or more kinds of materials are effective 
in some cases. 

5 Some specific structures need be selected for the purpose 

of enhancing the adhesion to the support or an overcoat to be 
described later. Higher mixed ratios of the addition 
polymerizable compound in the photosensitive layer are 
generally preferred to raise the phstographic speed, but 

10 excessively high ratios cause problems of an undesirable phase 
separation, manufacturing troubles due to the tackiness of the 
photosensitive layer (e.g., failures derived from the transfer 
or adhesion of some ingredients of the photosensitive layer) , 
or deposit formation in the developer. By considering these 

15 aspects, the addition polymerizable compound is used preferably 
in 5 to 80% by weight, more preferably 25 to 15% by weight of 
the non-volatile ingredients of the photosensitive layer . Only 
one kind or two or more of the addition polymerizable compound 
may be used. In the determination of the using conditions for 

20 the addition polymerizable compound, factors such as the degree 
of polymerization suppression caused by oxygen, image 
resolution, fog formation, reflactive index modification and 
surface tackiness are taken into account, and an appropriate 
molecular structure, formulation and added amount are selected 

25 arbitrarily. In some instances, various layer structures as 
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well as coating processes including sub-coating and 
over-coating may be adopted. 

[Photo- or heat-pol^Ttierization Initiator] 
5 Various photo-polymerization, iaitiators known, in a number 

of patents and literatures can be appropriately used with 
consideration on the wavelength of the light source to be used. 
Two or more kinds of photo-polymerization initiators forming 
a photo-polymerization initiating system may be jointly used, 
10 too. 

In cases where the second harmonics of a blue semiconduccor 
laser, an Ar laser or an infrared semiconductor laser, or an 
SHG-YAG laser is used as the light source, various 
photo-polymerization initiators (or initiating systems) have 

15 been proposed, including the photo-reducible dyes such as, for 
example, rose bengale, eosin or erythrosine as described in 
USP No. 2, 850,445, 'systems based on the combinations of a dye 
and an initiator such as, for example, a complex initiating 
system based on a dye and an amine (Japanese Patent Publication 

20 No. 20189/1969), a system jointly using a hexaarylbiimidazole, 
a radical generator and a dye (Japanese Patent Publication No . 
37377/1970), a system using a hexaarylbiimidazole and a 
p-diallcylarainobenzylidene ketone (Japanese Patent Publication 
No. 2523/1972 and Japanese Patent Laid-Open No. 155292/1979) , 

25 a system based on a cyclic cis-a-dicarbonyl compound and a dye 
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(Japanese Patent Laid-Open No. 84183/1973) , a system based on 
a cyclic triazine and a merocyanine dye (Japanese Patent 
Laid-open No. 151024/197 9), a system based on 3-ketocouinarin 
and an activator (Japanese Patent Laid-Open Nos. 112631/1977 
5 and 15503/19S3) , a system with a biimidazole, a styrene 
derivative and a thiol (Japanese Patent Laid-Open Nos . 
140203/1984) , a system based on an organic peroxide and a dye 
(Japane-se Patent Laid-Open Nos. 1504/1934, 140203/1984, 
189340/19S4 and 174203/1987, Japanese Patent Publication No. 

10 1641/1937 and USP No. 4766055), a system based on a dye and 
an active halogen compound {Japanese Patent Laid-Open Nos. 
1718105/1938, 258903/1988 and 264771/1991) , a system based on 
a dye and a borate compound (Japanese Patent Laid-Open Nos. 
143,044/1987, 150,242/1987, 13,140/1939, 13,141/1989, 

15 13142/1989, 13,143/1989, 13,144/1989, 17,048/1989, 

229,003/1989, 293,343/1989 and 138204/198 9), a system based 
on a rhodanine ring-containing dye and a radical ^ generator 
(Japanese Patent Laid-Open Nos 179643/1990 and 244 , 050/1990 ) , 
a system based on a titanocene and a 3-ketocoumarine dye 

20 (Japanese Patent Laid-open No. 221110/1988) , a system based on 
a titanocene, a xanthene dye and an ethylenically unsaturated 
compound which contains an addition polymerizable amino or 
urethane group (Japanese Patent Laid-Open Nos. 221958/1992 and 
219,756/1994), a system based on a titanocene and a special 

25 merocyanine dye (Japanese Patent Laid-Open No. 295061/1994 ) , 
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and a system based on a titanocene and a pyrazoline 
ring-containing dye (Japanese Patent Laid-open No. 
334897/1996) . 

Particularly preferable photo-polymerization 
5 initiators (initiating systems) for the photosensitive layer 
of the negative type photosensitive lithographic printing plate 
of the invention contain at least a titanocene. 

Any of the titanocene compounds that can yield an active 
radical with light irradiation in the presence of another 
10 sensitizing dye can be used for the invention as the 

photo-polymerization initiator (initiating system) . The 
known compounds described in, for example, Japanese Patent 
Laid-open Nos. ' 152396/1984, 151197/1936, 41-983/1983, 
41484/1988, 249/1990, 291/1990, 27393/1991, 12403/1991 and 
15 41170/1994 can be appropriately selected for use. 

More specifically, di-cyclopentadienyl-Ti-dichloride, 
di-cyclopentadienyl-Ti-bis-phenyl, 

di-cyclopentadienyl-Ti-bis-2, 3, 4,5, 5-pentaf luorophen-l-yl 
(abbreviated as ^^t-1" hereinafter), 

20 di-cyclopentadienyl-Ti-bis-2, 3, 5, 6-tetraf luorophen-l-yl, 
di-cyclopentadienyl-Ti-bis-2, 4, 6-trif luorophen-l-yl, 
di-cyclopentadienyl-Ti-bis-2, 6-dif luorophen-l-yl, 
di-cyclopentadienyl-Ti-bis-2, 4 -dif luorophen-l-yl, 
di-niethylcyciopentadienyl-Ti-bis-2, 3,4,5, 6-pentaf luorophen 

25 -1-yl, 
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di-methylcyclopentadienyl-Ti-bis-2, 3, 5, 6-tetraf luorophen-1 
-yl, di-methylcyclopantadienyl-Ti-bis-2, 4-dif luorophen-l-yl, 
bis (cyclopentadienyl) -bis (2, 6-dif luoro-3- (pyr-l-yl) phenyl) 
titanium (abbreviated as "T-2" hereinafter) . 
5 These titanocene compounds may be subjected to a variety 

of chemical modifications to further improve the 
characteristics of the photosensitive layer. Such 
modif ic-ations include, for example, attaching a sensitizing 
dye or a radical generating part sueh as an addition 

10 polymerizable unsaturated compound and the like, introducing 
a hydrophilic part, introducing a substituent for the purposes 
of compatibility enhancement and suppressing crystalline 
deposit formation, and introducing a substituent or polymer 
formation for the purpose of improving adhesive properties. 

15 Similarly to the case of the addition polymerizable 

compound mentioned hereinabove, details on how these titanocene 
compounds are used may be arbitrarily determined depending on 
the performance design of the final product as a negative type 
photosensitive lithographic printing plate. For example, by, 

20 using two or more compounds, the compatibility in the 

photosensitive layer can be improved. Larger amounts of the 
photo-polymerization initiator such as titanocene compounds 
are advantageous for photographic speed; to secure a 
sufficiently high phorographic speed, 0 . 5 to 80 parts by weight, 

25 more preferably 1 to 50 parts by weight of the initiator are 



used per 100 parts by weight of the non-volatile ingredient 
of the photosensitive layer. On the other hand, when the plate 
is to be handled under the illumination of a yellow or white 
light, the use amount of titanocene should be suppressed because 
5 of fogging with an around 500 nm wavelength light. And, by 
combining other types of sensitizing dyes, the use, amount of 
titanocene canbe suppressedto 6parts by weight or less, further 
1.9 parts by weight or less, still further 1.4 parts by weight 
or less whereby still a sufficient fepeed can be achieved. 

10 In cases where a laser emitting an IR light of from 760 

to 1,200 nm is used as the exposing light source, an IR absorbing 
agent is essentially used in general. The IR absorbing agent 
acts to convert the absorbed IP. light to heat . The heat generated 
by this mechanism thermally decomposes the radical generator 

15 to yield a radical . The IR absorbing agent used in the invention 
comprises a dye or pigment which has an absorption maximum in 
the range of from 760 to 1200 nm. 

Commercially available dyes and those known in the art 
as described in, for example, Senryo Binran (Dye Handbook) , 

20 (edited by The Society of Synthetic Organic Chemistry, Japan, 
published in 1970) canbe used. Specifically, azo dyes, metal 
complex salt azo dyes, pyrazolone azo dyes, naphthoquinone dyes, 
anthraquinone dyes, phthalocyanine dyes, carbonium dyes, 
quinoneimine dyes, methinedyes, cyanine dyes, squalirium dyes, 

25 pyrylium dyes and metal thiolate complex dyes are included. 
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Preferable dyes include the cyanine dyes described in, 
for example, Japanese Patent Laid-Open Nos. 125246/1983, 
84356/1984, 202329/1984 and 78787/1985, the methine dyes 
described in Japanese Patent Laid-Open Nos. 173696/1983, 
5 181690/1983 and 194595/1933, the naphthoquinone dyes described 
in Japanese Patent Laid-Open Nos . 1127 93/1 983 , 224793/1983, 
48187/1984, 73996/1984, 52940/1985 and 63744/1985, the 
squalir-ium dyes described in Japanese' Patent Laid-Open No. 
112792/1983, and the cyanine dyes described in Brit. Patent 

10 No. 434,875. 

Moreover, preferably used are the near IR absorbing 
sensitizers described in USP No. 5,156,938, the substituted 
arylbenzo (thio) pyrylium salts described in USP No. 3, 881, 924, 
the trimethinethiapyrylium salts given in Japanese Patent 

15 Laid-open No. 142645/1982 (USP No. 4,327,169), the 

pyrylium-related compounds given in Japanese Patent Laid-Open 
Nos. 181051/1983, 220143/1983, 41363/1984, 84248/1984, 
84 24 9/198 4, 14 6063/193 4 and 14 60 6 1/1984 , the cyanine dyes given 
in Japanese Patent Laid-Open No. 216146/1984, the 

20 pentamethinethiopyrylium salts given in USP No- 4,283,475, and 
the pyrylium compounds given in Japanese Patent Publication 
Nos. 13514/1993 and 19702/1993. 

Other preferable examples include the near infrared 
absorbing dyes defined by formulae (VI) and (VII) of USP No. 

25 4,756,993. 
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Among the dyes enumerated hereinabove, particularly 
preferable ones are cyanine dyes, squalirium dyes, pyrylium 
salts and nickel thiolate complexes . Among these, cyanine dyes 
are more preferably used, and chose represented by the following 
5 formula (VIII) are still more preferably used. 



In formula (VIII) , represents a halogen atom or X^-L^, 
wherein represents an oxygen or sulfur atom, and represents 
a hydrocarbon group of 1 to 12 carbon atoms. and r'' each 
represents independently a hydrocarbon group of 1 to 12 carbon 
15 atoms. For the storage stability of the coating mixture for 
the photosensitive layer, and each is preferably a 
hydrocarbon group of 2 or more carbon atoms, and moreover, 
and r"' are more preferably bonded together to form a 5- or 
6-membered ring. 

20 Ar'- and Ar^, which may be the same or different, each 

represents a substituted or unsubstituted aromatic hydrocarbon 
group . Preferable aromatic hydrocarbon groups include benzene 
and naphthalene rings. Preferable substituencs include a 
hydrocarbon group of up to 12 carbon atoms, a halogen atom and 

25 an alkoxy group of up to 12 carbon atoms, y'- and Y', which may 




(VIII) 
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be the same or different, each represents a sulfur atom or a 
dialkylmethylene group of up to 12 carbon atoms. and R^ 
whichmay be the same or different, each represents a substituted 
or unsubstituted hydrocarbon group of up to 20 carbon atoms. 
5 Preferable substituents include an alkoxy group, a carboxyl 
group and a sulfo group all of up to 12 carbon atoms, r", R^^ 
R^"' and R*-', which may be the same or different, each represents 
a hydrogen atom or a hydrocarbon group of up to 12 carbon atoms. 
They should be preferably hydrogen atoms from the viewpoint 

10 of raw material ax-ailability . Z^' represents a counter anion. 
However, in the case where one of R^ to R^^ is substituted with 
a sulfo group, Z^' is not necessary. Preferable ions for 2^" 
include a halogen ion, perchlorate ion, tetraf luoroborate ion, 
hexafluorophosphate ion and a sulfonic acid ion from the 

15 viewpoint of the storage stability of the coating mixture for 
the photosensitive layer. Among these, perchlorate ion, 
hexafluorophosphate ion and an arylsulfonic acid ion are 
particularly preferred. 

Specific examples of the cyanine dye represented by 

20 formula (VIII) for use in the invention include those described 
in Japanese Patent Application No. 310623/1999. 
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As the pigment used for the invention, commercially 
available ones and those listed in Color Index (C. I.) Handbook, 
and those described in Saishin Ganryo Binran (Updated Handbook 
5 on Pigment), edited by Nihon Ganryo Gijutu Kyokai (Pigment 
Technology Association of Japan) and published in 197 7 , Saishin 
Ganryo Oyo Gijutu (The Latest Pigment Application Technology) 
(CMC Books, 1935), and Insatsu Inki Gijutu (Printing Ink 
Technology) (CMC Books, 1934). 

10 Applicable types of pigment include black, yellow, orange, 

brown, red, violetblue andgreenpigments, fluorescent pigments, 
metal powder pigments and polymer-grafted dyes . Specifically, 
insoluble azo pigments, azo lake pigments, condensed azo 
pigments, chelated azo pigments, phthalocyanine pigments, 

15 anthraquinone pigments, perylene and perynone pigments, 

thioindigo pigments, quinacrydone pigments , dioxazine pigments, 
isoindolinone pigments, quinophthalone pigments, lake pigments 
azine pigments, nitroso pigments, nitro pigments, natural 
pigments, inorganic pigments and carbon black. Among these, 

20 carbon black is particularly preferred. 

These pigments may be used without surface treatment, 
or may be subjected to a surface treatment such as surface coating 
with a resin or wax, deposition of a surfactant, and bonding 
a reactive substance (e.g., a silane coupling agent, an epoxy 

25 compound or a polyisocyanate) to the pigment surface. These 
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surface treatments are described in Kinzoku Sekken no Ssishitsu 
to Oyo (Properties and Applications of Metal Soaps) (Saiwai 
Shobo), Insatsu Jnifi Gijutu (Printing InkTechnology) (CMCBooks, 
1984) and Salshin Ganryo Oyo Gijutu {The Latest Pigment 
5 Application Technology) (CMC Books, 1936). 

The particle size of the pigment lies preferably in the 
range of from 0.01 to 10 {j.m, more preferably from 0.05 to 1 
|im, and still more preferably from 0 . 1 to 1 )am. When the particle 
size falls below 0.01 (im, the pigment* dispersion added to the 

10 coating mixture for the photosensitive layer exhibits a poor 
stability, while with sizes exceeding 10 \xm the uniformity of 
the resulting photosensitive layer deteriorates. 

Pigments can be dispersed by various methods well known 
in the fields of ink or toner manufacture. As the dispersing 

15 apparatus, an ultrasonic dispersion device, a sand mill, an 
attritor, a pearl mill, a super mill, a ball mill, an impeller, 
- a disperser, aKDmill, a collcid mill, a dynatron, a three-roll 
mill or a pressure-aided kneader can be used. Details of 
dispersing methods are given in Saishin Ganryo Oyo Gijutu (The 

20 Latest Figment Application Technology) (CiMC Books, 198S) . 

Such an IR absorber may be incorporated not only in the 
photosensitive layer, but also to another layer including an 
over-coat or subbing layer. In any case, it is desirable that 
the optical density of the negative type photosensitive 

25 lithographic printing plate is from 0 . 1 to 3 . 0 at the absorption 
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maxirr.um lying betwssn the wavelengths of 760 and 12 00 nm. With 
an optical density outside the cited range, the photographic 
speed tends to be low. Since the optical density is determined 
by the added amount of the IR absorber cited above and the 
5 photosensitive layer thickness, a preferable optical density 
can be achieved by controlling these two factors. Optical 
density canbemeasuredby the conventional manner . For example, 
a photosensitive layer having a thickness after drying in the 
appropriate range as a lithographic printing plate is formed 

10 on a transparent or white support, and the density is measure 
with a transmission type densitoineter , or a photosensitive layer 
is formed on a reflective support such as an aluminum sheet, 
and subjected to refection density measurement. 

A heat-decomposable radical generator means a compound 

15 that is used in combination with the IR absorber enumerated 
above and generates a radical when irradiated with an IR laser. 
Such a radical generator includes onium salts, triazine 
compounds containing a trihalomethyl group, peroxides, 
azo-type polymerization initiators, azide compounds and 

20 quinonediazides , among which onium salts are preferred due to 
their high sensitivity. 

The onium salts that are preferably used in the invention 
as the radical polymerization initiator will be described. 
Preferable onium salts include iodonium salts, diazonium salts 

25 and sulf onium salts. In the invention, these onium salts act 
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as the initiator of radical polymerization not as an acid 
generator. The onium salts preferably used in the invention 
can be represented by the following formulae (IX) to (XI) . 



5 Formula (IK) 

Formula (X] 

Formula (XI) 
10 R^V , 

In formula (IX), Ar^^ and Ar" each represents 
independently a substituted or unsubstituted aryl group of up 
to 20 carbon atoms including those of the substituent. In the 
15 case where this aryl group has a substituent, a halogen atom, 
a nitro group, an alkyl group of up to 12 carbon atoms, an alkoxy 
group of up to 12 carbon atoms and an arylojcy group of up to 
. 12 carbon atoms are preferred as the substituent. 2^^" 

represents a counter ion chosen from the group comprising a 
20 halogen ion, perchlorate ion, tetraf luoroborate ion, 

hexafluorophosphate ion and a sulfonate ion. Among these, 
perchlorate ion, hexafluorophosphate ion and an arylsulf ona te 
ion are preferred. 

In formula (X) , Ar^^ represents a substituted or 
25 unsubstituted aryl group of up to 20 carbon atoms including 
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those of the substituent. Preferable substituents include a 
halogen atom, a nitro group, an alkyl group of up to 12 carbon 
atoms, an alkoxy group of up to 12 carbon atoms, an aryioxy 
group of up to 12 carbon atoms, an alkylamino group of up to 
5 12 carbon atoms, an arylamino group of up to 12 carbon atoms 
and a diarylamino group of up to 12 carbon atoms . Z^^" represents 
a counter ion and has the same meaning as Z-'-^'. 

In formula (XI), R^S R^^ and r", which may be the same 
or different, each represents a substituted or unsubstituted. 

10 hydrocarbon group of up to 20 carbon atoms including the carbon 
atoms of the substituent. Preferable substituents include a 
halogen atom, a nitro group, an alkyl group of up to 12 carbon 
atoms, an alkoxy group of up to 12 carbon atoms and an aryioxy 
group of up to 12 carbon atoms, z^^" represents a counter ion 

15 and has the same meaning as z'"^". 

Specific examples of the onium salt preferably used as 
the radical generator of the invention include those described 
in Japanese Patent Laid-Open No. 310623/1999. 
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The heat-decomposable radical generator used in the 
invention preferably has the maximum absorption wavelength 
shorter than 400 nm, more preferably shorter than 360 nm. By 
5 placing the absorption peak in a UV region, the negative type 
photosensitive lithographic printing plate can be handled under 
a white light. 

Such a heat-decomposable radical generator is 
incorporated in the coatingmixture for the photosensitive layer 

10 in an amount of 0.1 to 50% by weight, preferably 0.5 to 30% 
by weight, and particularly preferably from 1 to 20% by weight 
of the total weight of the non-volatile ingredient in the coating 
mixture. With an added amount below 0.1% by weight, the 
photographic speed is undesirably low, while an added amount 

15 exceeding 50% by weight causes stain formation in the non-image 
areas during printing. The radical generator to be used may 
comprise one type of material or two or more in combination. 
Although the heat decomposable radical generator may be 
incorporated in the same layer as other essential ingredients, 

20 or in another layer separately provided, the former method is 
preferred. 

In addition to the essential ingredients described 
heretofore, the photo- or heat-polymerizable negative type 
photosensitive layer of the photosensitive lithographic 
25 printing plate of the invention may further contain other 



ingredients suited for the product application and 
manufacturing process. Examples of such preferable additives 
will be shown hereinafter. 

[Co-sensitizer] 

By using a co-sensitizer for the photo-polymerizable 
photosensitive layer, the photographic speed of the 
photosensitive layer can be further enhanced. The working 
mechanism of the co- sensitizer, though^not definitely clarified, 
may be probably based on the following chemical processes for 
most cases. That is, the co-sensitizer is assumed to react 
with various intermediate active species (such as a radical, 
a peroxide, an oxidizing agent or a reducing agent) formed in 
the photochemical reaction initiated by the light absorption 
of the photo-polymerization initiator (initiating system) 
followed by a subsequent addition polymerization reaction to 
generate a new active radical. The co-sensitizer canbe roughly 
classified into (a) a compound capable of forming an active 
radical by reduction, (b) a compound capable of forming an active 
radical by oxidation, and (c) a compound reacting with a radical 
of low activity to convert it into a more active radical or 
acting as a chain transfer agent. However, commonly accepted 
views are not always established on which group each 
co-sensitizer belongs to. 



(a) Compounds capable of forming an active radical by reduction 
Compounds having a carbon-halogen bond: an active radical 
is considered to generate by the reductive cleavage of the 
carbon-halogen bond. Specifically, for example, 
5 trihalomethyl-s-triazines and trihaloraethyloxadiazoles can be 
preferably used. 

Compounds having a nitrogen-nitrogen bond: an active 
radical is considered to generate by the reductive cleavage 
of the nitrogen-nitrogen bond. Specifically, 

10 hexaarylbiimidazoles are preferably used. 

Compounds having an oxygen-oxygen bond : an active radical 
is considered to generate by the reductive cleavage of zhe 
oxygen-oxygen bond. Specifically, for example, organic 
peroxides are preferably used. 

15 Onium compounds: an active radical is considered to 

generate by the reductive cleavage of the carbon-hetero atom 
bond or the oxygen-nitrogen bond. Specifically, for example, 
diaryliodonium salts, triarylsulf onium salts, 
N-alkoxypyridium (azinium) salts are preferably used. 

20 Ferrocene and iron arene complexes: they can form 

reductively an active radical. 



(b) Compounds forming an 
Alkylate complexes: 
25 generate by the oxidative 



active radical by oxidation 
an active radical is considered to 
cleavage of the carbon-hetero atom 
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bond. Specifically, for example, triarylalkylborates are 
preferably used. 

Alkylamine compounds: an active radical is considered 
to generate by the oxidative cleavage of the C-X bond on the 
5 carbon atom adjacent to the nitrogen atom. X preferably 
represents a hydrogen atom, a carboxyl group, trimethylsilyl 
group and benzyl group. Specifically, for example, 
ethanolamine and derivatives thereof, N-phenyiglycin and 
derivatives thereof, and N-trimethyisilylmethylaniline and 
10 derivatives thereof are preferably used. 

Sulfur- or tin-containing compounds: the compounds 
resulting from the substitution of the nitrogen atom in the 
above-cited amine compounds to a sulfur or tin atom can form 
an active radical in a similar manner. Further, it is known 
15 that compounds having an S-S bond exhibit a sensitizing effect 
based on S-S cleavage. 

a-Substituted methylcarbonyl compounds: an active 
radical can be generated by the oxidative cleavage of the 
carbonyl-a-carbon bond. The compounds in which the carbonyl 
20 group is converted to an oxime ether exhibit a similar function. 
Specifically, 

2-alkyl-l- [4- (alkylthio)-phenyl] -2-morpholinopronone-l and 
related compounds, and the oxime ethers which result from the 
reaction of the above compounds with a hydroxylamine followed 
25 by the etherif ication of the N-OH can be used. 
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Sulfinic acid salts: these compounds can reductively 
yield an active radical. Specifically sodium arylsulf inates 
are included. 



5 (c) Compounds which react with a radical to convert it 

into a more active radical or which act as a chain transfer 
agent: compounds having SH, PH, SiH or GeH in the molecule are 
used. These compounds donate hydrogen to a radical species 
of low activity to form another radical, or can form a radical 

10 by deprotonation after oxidation. Specific examples include 
2-mercaptobenzoimidazoles . 

Specific examples of the various co-sensitizers 
enumerated heretofore are described in, for example, Japanese 
Patent Laid-Open Mo. 236913/1997 as the additives that are used 

15 to enhance photographic speed. Some of the compounds are listed 
in the following, to which, however, those used in the 
photosensitive layer of the photosensitive lithographic 



printing plate of the invention are not limited at all. 




Ph 
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Co-sensitizers may be also subjected to a variety of 
chemical modifications to improve the characteristics of the 
photosensitive layer. Suchmodifications include, for example, 
attaching a sensitizing dye or a radical generating portion 
such as titanocene, an addition polymer izable unsaturated 
compound and the like, introducing a hydrophilic portion, 
introducing a substituent for the purposes of compatibility 
enhancement and suppressing crystalline deposit formation, and 
introducing a substituent or polymer formation for the purpose 
of improving adhesive properties. 

One, two or more kinds of the co-sensitizers cited above 
may be used. The appropriate use amount thereof is from 0.05 
to 100 parts by weight, preferably from 1 to 80 parts by weight, 
and more preferably from 3 to 50 parts by weight per 100 parts 
by weight of the compound having an ethylenically unsaturated 
double bond. 

[Polymerization inhibitor] 

In the negative type photo- or heat-polymerizable 
photosensitive layer, as a particularly preferable embodiment 
of the invention, the photosensitive layer is preferably added 
with a small amount of a heat polymerization inhibitor in order 
to prevent the compound having an ethylenically unsaturated 
double bond from undesirable heat polymerization which may 
proceed during the manufacture or the storage of the negative 



type photosensitive composition. Suitable heat 
polymerization inhibitor include hydroquinone, 
p-methoxyphenol, di-t-butyl-p-cresol, pyrogallol, 
t-butylcatechol, benzoquinone, 
5 4,4' -thiobis- (S-methyl-S-t-butylphenol) , 

2, 2' -methylenebis (4-methyl-6-t-butylphenol) , and the primary 
cerium salt of N-nitrosophenylhydroxyaraine . The addition 
amount of the heat polymerization inhibitor is preferably from 
about 0 , 01 to about. 5% by weight of the amount of the non-volatile 

10 ingredient of the composition. Depending on need, higher 
aliphatic acid derivatives such as behenic acid or behenic acid 
amide may be added ^^.'hereby these additives are localized at 
the surface of the photosensitive layer after drying to suppress 
the polymerization inhibition caused by oxygen. Such higher 

15 aliphatic acid derivatives are preferably added in about. 0.5 
to 10% by weight of the total amount of the non-volatile 
ingredient of the composition. 

[Coloring agent] 

20 The photosensitive layer of the photosensitive 

lithographic printing plate of the invention maybe incorporated 
with a coloring agent such as a dye or pigment for the coloration 
thereof. With this countermeasure, the so-called plate 
inspection capability is improved which indicates the ease of 

25 visual inspection of the printing plate after plate making or 
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the adaptiveness to image density measuring apparatuses . Since 
most of dyes act to lower the photographic speed of the 
photo-polymerizable photosensitive layer, pigments are 
preferably used as a coloring agent. Specifically, pigments 
5 such as phthalocyanine and azo pigments, carbon black and 
titanium oxide, dyes such as ethyl violet, crystal violet, azo 
dyes, anthraquinone dyes and cyanine dyes can be used. Such 
a dye or pigment is preferably used in an amount of about 0.5% 
to about 5% by weight of the non-volatile ingredient of the 
10 composition. 

[Other additives] 

To further improve the physical properties of the 
cross-linked layer, various additives well known in the art 

15 maybe incorporated including an inorganic filler, a plasticizer, 
and an oil-af f initizing agent which can enhance the 
ink-receptivity of the photosensitive layer surface. 

Preferable plasticizers include, for example, dioctyl 
phthalate, didodecyl phthalate, triethylene glycol dicaprilate, 

20 dimethyl glycol phthalate, tricresyl phosphate, dioctyl 
adipate, dibutyl sebacate, and triacetyl glycerin. The 
plasticiser can be incorporated in a content of 10% by weight 
or lower relative to the total weight of the polymer binder 
and the addition polymerizable compound. 

25 Furthermore, with the purpose of enhancing the mechanical 
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strength of the layer (printing durability) as will be described 
hereinafter, a UV initiator and a thermal cross-linking agent 
may be incorporated, too. These additives enhance the effect 
of post baking or exposure after development. 
5 To prepare the photosensitive layer by coating, the 

photopolymer composition for said layer is dissolved in a variety 
of organic solvents, and the resulting coating mixture is applied 
to the interlayer described above. Solvents used for that 
purpose include acetone, methyl ethyl ketone, cyclohexane, 

10 ethyl acetate, ethylene dichloride, tetrahydrof uran, toluene, 
ethylene glycol monomethyl ether, ethylene glycol monoethyl 
ether, ethylene glycol dimethyl ether, propylene glycol 
itionomethyl ether, propylene glycol monoethyl ether, 
acetylacetone, cyclohexanone, diacetone alcohol, ethylene 

15 glycol m.onomethyl ether acetate, ethylene glycol ethyl ether 
acetate, ethylene glycol monoisopropyl ether, ethylene glycol 
monobutyl ether acetate, 3-methoxypropanol, 
methoxymethoxyethanol, diethylene glycol monomethyl ether, 
diethylene glycol monoethyl ether, diethylene glycol dimethyl 

20 ether, diethylene glycol diethyl ether, propylene glycol 
monomethyl ether acetate, propylene glycol monoethyl - ether 
acetate, 3-methoxypropyl acetate, N, N-dimethylf ormamide, 
dimethylsulfoxide, y-butylolactone, methyl lactate, and ethyl 
lactate. The solvent material can be used in pure form or as 

25 a mixture. The solid content in the coating mixture is usually 
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2 to 50% by weight. 

Since the coated amount of the photosensitive layer 
described heretofore mainly governs the photographic speed, 
the developability of the photosensitive layer, and the strength 
5 and the durability of the exposed layer, it should be 

appropriately determined depending on the application of the 
final product . With a too small coated amount, an insufficient 
printing durability results. On the other hand, with an 
excessively large coated amount, the photographic speed falls, 

10 thus undesirably expanding the exposure time and the developing 
time. The appropriate range of coated amount after drying, 
as the photosensitive lithographic printing plate used for 
scanning exposure, which is the main object of the invention, 
is from about 0.1 to about 10 g/m^, more preferably from 0.5 

15 to 5 g/m^. 

(Support] 

As the support of the photosensitive lithographic 
printing plate of the invention, any hydrophilic support that 

20 is well known in the art and has been used for photosensitive 
lithographic printing plates can be used without any restriction. 
The support should preferably be in the form of highly 
dimensionally stable sheet: preferable specific materials 
include', for example, paper, paper laminated with a plastic 

25 (e.g., polyethylene, polypropylene or polystyrene), 
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sheet-formed metals {e.g., aluminum, zinc or copper) , plasric 
films (e.g., cellulose diacetate, cellulose triacetate, 
cellulose propionate, cellulose lactate, cellulose acetate 
lactate, cellulose nitrate, poly fethylene terephthalate) , 
5 polyethylene, polystyrene, polypropylene, polycarbonate or 
polyvinyl acetal ) , and paper or plastic films on which the metal 
cited above is laminated or vapor-deposited . With the purposes 
of impa-rting a hydrophilic nature or enhancing the surface 
strength, such a support may be subjected to an appropriate 

10 physical or chemical surface treatment well known in the art, 
if required and necessary. 

Particularly preferable supports include paper, 
polyester films and aluminum sheets. Among these, aluminum 
sheets are still more preferred since aluminum is dimensionally 

15 stable, relatively inexpensive, and can be provided with a 
surface excelling in hydrophilic nature andmechanical strength. 
A complex sheet comprising an aluminum sheet bonded to a 
poly (ethylene terephthlate) film is also preferred. 

Aluminum-based supports are dimensionally stable 

20 metallic sheets consisting mainly of aluminum, including pure 
aluminum sheets, aluminumalloy sheets containinga small amount 
of foreign elements and aluminum (or aluminum alloy) -laminated 
plastic films or papers. 

In the following descriptions, the term "aluminum 

25 support" will be used for the aluminum-based supports described 
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above comprising aluminum or aluminum alloys. The foreign 
elements included in such aluminum alloys include silicon, iron, 
manganese, copper, magnesium, chromium,' zinc, bismuth, nickel 
and titanium. The content thereof is up to 10% by weight of 
the alloy. Though pure aluminum sheets are suited for the 
invention, those containing a scarce amount of foreign elements 
can also be used since perfectly purified aluminum is difficult 
to produce with the current smelting technology. 

Hence, the composition of the aluminum sheet applicable 
to the invention is not specifically identified, but the 
conventionally known materials including, for example, JIS A 
1050, JIS A 1100, Jis A 3103 and JIS A 3005 can be appropriately 
used. The thickness of the aluminum' support for use in the 
invention lies in the rough range of from 0.1 to 0.6 mm. The 
thickness may be suitably adjusted depending on the size of 
the press machine, the size of the printing plate and user 
requests . These aluminum supports maybe subjected to a surface 
treatment to be described later, if required and necessary. 
Self-evidently, supports free of surf ace treatments may be used. 

[Surface graining]. 

In the surface graining processes, mechanical graining 
as disclosed in Japanese Patent Laid-Open No. 23893/1981, 
chemical etching and electrolytic graining are included. 
Besides usable are electrochemical graining wherein the surface 
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is roughened electrochemically in an eiec-rolytic solution 
containing hydrochloric or nitric acid, and a number of 
mechanical graining such as wire brush graining wherein the 
aluminum surf ace is scratched withmetallic wires , ballgraining 
5 wherein the aluminum surface is grained with polishing balls 
and an abradant, and brush graining wherein nylon brushes and 
an abradant are used for surface graining. These graining 
processes can be used separately or in combination. 

Among those various processes, most effective one is the 

10 electrochemical graining conducted in an electrolytic solution 
containing hydrochloric or nitric acid- A suitable anode 
electric quantity lies in the range of 50 to 400 C/dm^. More 
specifically, an ac and/or dc electrolysis is preferably 
conducted in an electrolytic solution containing 0.1 to 50% 

15 of hydrochloric or nitric acid at a temperature between 20 and 
ao^C, for 1 sec to 30 min with a current density of 100 to 400 
C/dm'. 

The aluminum support thus surface-roughened may further 
be chemically etched with an acid or an alkali. Preferable 

20 etching agents include caustic soda, sodium carbonate, sodium 
aluminate, sodium metasilicate, sodium phosphate, potassium 
hydroxide and lithium hydroxide. Preferable ranges for the 
concentration and temperature are 1 to 50% and 20 to 100°C, 
respectively. An acid rinse is carried out to eliminate the 

25 smut remaining on the surface after etching. The acid to be 
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used includes nitric, sulfuric, phosphoric, chromic, 
hydrofluoric and borofluoric. As the desinutting treatment 
after the electrochemical graining process, the method 
described in Japanese Patent Laid-Open No. 12739/1988 and 
5 comprising bringing the sheet into contact with 15 to 65% by 
weight sulfuric acid at 50 to 90°C, and an alkali etching given 
in Japanese Patent Publication No. 28123/1973 are preferably 
adopted. 

Any graining process may be used'provided that the grained 
10 surface has a centerline average surface roughness Ra of 0,2 
to 0.5 pxti. 

[Anodic oxidation] 

The aluminum support thus treated and having an oxide 

15 layer is then subjected to an anodic oxidation. The anodizing 
treatment is conducted in an electrolytic solution containing, 
as the main ingredient, one or more of the aqueous solution 
of sulfuric acid, phosphoric acid, oxalic acid or boric 
acid/sodium borate appropriately combined. Self-evidently 

20 the electrolytic solution may contain those ingredients that 
are usually contained in the aluminumalloy sheet, the electrode , 
tap water or underground water. Further, secondary or tertiary 
components may be present in the electrolytic solution. 
Examples of such secondary or tertiary components include the 

25 ions of metals such as Na, K, Mg, Li, Ca, Ti, Al, V, Cr, Mn, 
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Fe, Co, Ni, Cu and Zn and other cationic ions such as ammonium 
ion, and anionic ions such as nitrate ion, carbonate ion, 
chloride ion, phosphate ion, fluoride ion, sulfite ion, titanate 
ion, silicate ion and borate ion. The concentration thereof 
5 , is usually 0 to 10000 ppm. Though there is no restriction on 
the conditions of anodic oxidacion, sheets are preferably 
subjected to a dc or an ac electrolysis with a process load 
of 30 to 500 g/liter under a treatment solution temperature 
of 10 to ^O^C at a current density of 0. 1 t-o 40 A/m^. The thickness 
10 of the oxide layer formed by such anodic oxidation usually lies 
in the range of 0.5 to 1.5 jam, preferably 0.5 ro 1.0 jim. 

It is essential to select the processing conditions so 
that the micro-pores formed in the oxide layer obtained by the 
anodic oxidation are of 5 to 10 nm diameter and that the pore 
15 density lies in the range of from 8 x 10^^ to 2 x lO^/m^ in number. 

The surface of the support described heretofore is 
subjected to various water-receptivity enhancing treatments 
well known in the art. Particularly preferable treatments 
include those using a silicate or polyvinylphosphoric acid. 
20 A hydrophilic coating is formed so as to have 2 to 40 mg/m^, 
more preferably 4 to 30 mg/m^ in terms of the deposited amount 
of elemental Si or P. 

The deposited amount of such water-receptivity enhancing 
agent can be measured by X-ray fluorescence analysis. 
25 The above-described water-receptivity enhancing 
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treatment is conducted by iminersing the aluminum support having 
the anodic oxidation layer in an alkali metal silicate or 
polyvinylphosphonic acid aqueous solution of 1 to 30% by weight 
concentration, preferably 2 to 15% by weight concentration, 
5 which shows a pH of 10 to 13 at 25°C, at a temperature between 
15 and BQ°C for 5 to 120 sec. 

The alkalimetal silicate used for such water-receptivity 
enhancing treatment includes sodium silicate, potassium 
silicate and lithium silicate. The * hydroxide used to raise 

10 the pH of the aqueous alkali metal silicate solution includes 
sodium hydroxide, potassium hydroxide and lithium hydroxide. 

To the solution used for the water-receptivity enhancing 
treatment may be incorporated an alkaline earth metal salt or 
the salt of a Group IVB metal. The alkaline earth metal salt 

15 includes nitrates such as potassium nitrate, strontiumnitrate, 
magnesium nitrate andbaxiumnitrate, and various water-soluble 
sulfates, chlorides, phosphates, acetates, oxalates and 
borates. The salt of a Group IVB metal includes titanium 
tetrachloride, titanium trichloride, potassium titanium 

20 fluoride, titanium potassium oxalate, titanium sulfate, 

titaniumtetraiodide, zirconium oxychloride, zirconium dioxide, 
zirconium oxychloride and zirconium tetrachloride. 

These alkaline earth metal salts or the salts of Group 
IVB metals may be used individually or in combination cf two 

25 or more thereof. A preferable, content of these metal salts 
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is from 0.01 to 10% by weight, and a more preferable content 
is from 0.05 to 5.0% by weight. 

Alternatively, the electro-deposition of a silicate is 
also effective as described in USP No. 3,658, 662. The surface 
5 treatment comprising the combination of the above-described 
anodic oxidation treatment and water-receptivity enhancing 
treatment, which are applied to the support subjected to the 
electrolytic graining described in Japanese Patent Publication 
No. 27481/1971, and Japanese Patent Laid-Open Nos . -58602/1977 
10 and 30503/1977, are useful. 



[Interlayer] 

In the photosensitive lithographic printing plate of the 
invention, an interlayer may be provided between the 

15 photosensitive layer and the support for the purposes of adhesion 
improvement and stain prevention. Specific examples of such 
an interlayer are given in Japanese Patent Publication No. 
7431/1975, Japanese Patent Laid-Open Nos. 71123/1976, 
72104/1979, 101551/1984, 149491/1985, 232998/1936, 

20 304441/1990, 56177/1991, 282637/1992, 16553/1993, 246171/1993, 
341532/1993, 159983/1995, 314937/1995, 202025/1996, 
320551/1996, 34104/1997, 236911/1997, 269593/1997, 69092/1998, 
115931/1998, 161317/1993, 260536/1998, 282679/1998, 
2826S2/1998, 84674/1999, 69092/1993, 115931/1998, 38635/1999, 

25 38629/1999, 282645/1998, 301262/1998, 24277/1999, 109641/1999, 
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319600/1998, 84674/1999 
Patent Application Nos. 
and 14597/2000. 



, 327152/1999 and 10292/2000, Japanese 
36377/1999, 165861/1999, 284091/1999 



5 [Protective layer] 

In the photosensitive lithographic printing plate having 
a photo- or heat-polymerizable photosensitive layer as a 
preferable embodiraent of the invention, it is desirable to 
provide a protective layer on the photosensitive layer cited 

10 above in order to conduct image exposure in the air. The 
protective layer prevents the oxygen or a low molecular weight 
compound such as a basic material present in the air, both of 
which hinder the image forming reaction triggered by an exposure 
to the photosensitive layer mentioned above, from contaminating 

15 in the photosensitive layer, thus enabling the photosensitive 
plate to be exposed in the air. Accordingly, the 
characteristics expected to such a protective layer include, 
in the first place, a- low permeability of low molecular weight 
molecules such as oxygen, and further an easy removability during 

20 development after image exposure. Various proposals have been 
already made on the protective layer as described in detail 
in US? No. 3,458,3111 and Japanese Patent Laid-Open No. 
49729/1980. 

As the material used for the protective layer, 
25 water-soluble polymers with a relatively high degree of 
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crystallinity are preferred. Specifically, water-soluble 
polymers such as poly (vinyl alcohol), polyvinylpyrrolidone, 
acid cellulose derivatives, gelatin, gum Arabic and 
poly (acryiicacid) . To use poly (vinyl alcohol ) as the principal 
5 ingredient of the protective layer gives the best result on 
the basic characteristics such as oxygen exclusion and 
removability during development. The poly (vinyl alcohol) to 
be used for the protective layer, may be partially substituted 
with an ester, ether or acetal so long as a sufficient amount 

10 of unsubstituted poly (vinyl alcohol) remains to secure the 
_ necessary degree of oxygen exclusion as well as water-solubility . 
Similarly, the poly {vinyl alcohol] may contain another 
copolymerized ingredient in part. Specific examples of 
poly (vinyl alcohol) include those in which 71 to 100% of the 

IS monomer units are hydrolyzed and which have a molecular weight 
of from 300 to 2400. 

Specifically, the following products of Kuraray Corp., 
Ltd, are preferably used: PVA-105, PVA-llO, PVA-117, PVA-117H, 
PVA-120, PVA-124, PVA-124H, PVA-CS, PVA-CST, PVA-HC, PVA-203, 

20 PVA-204, PVA-205, PVA-210, PVA-217, PVA-220, PVA-224, 

PVA-217EE, PVA-217E, PVA-220E, PCA-224E, PVA-405, PVA-42Q, 
FVA-513, and L-8, 

The composition (selection of PVA and use of additives) 
and the coating weight of the protective layer are determined 

25 with consideration of, in addition to the degree of 
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cxygen-exclusion and the removability during development, fog 
formation, adhesive property and anti-abrasion property. 
Generally speaking, the higher the degree of hydrolysis of ?VA 
(i.e., the higher the content of unsubstituted vinyl alcohol 
5 unit in the protective layer) is, and the thicker the layer 
is, the higher the degree of oxygen-exclusion becomes, and 
therefore the product is desirable as regards photographic speed. 
However, when oxygen is excessively excluded, various problems 
arise: undesirable polymerization proceeds during manufacture 

10 or storage before use, or after image exposure, unwanted fog 
or fattening of a line image takes place . Besides, the adhesion 
of the protective layer to the image portion and the abrasion 
resistance are very important in plate handling. When a 
hydrophilic layer comprising an water-soluble polymer is 

15 superposed on the oleophilic photosensitive layer, layer 

separation tends to occur due to the lack of adhesive strength, 
and the area where the protective layer has been peeled off 
gives rise to an image defect due to the polymerization 
impediment by oxygen which leads to a poor cross-linking of 

20 the photosensitive layer. To solve the problem, various 

proposals have been made which aim to improve the adhesion of 
these two layers. For example, USP Nos. 292,501 and 44,563 
disclose that a sufficient adhesion is achieved by forming a 
protective layer with a mixture comprising a hydrophilic polymer 

25 mainly consisting of FVA and 20 to 60% by weight of an acrylic 
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emulsion or a water-insoluble vinylpyrrolidone-vinyl acetate 
copolymer on a photosensitive layer. To the protective layer 
for the invention, any known technique including the one cited 
above can be applied. Methods of coating such a protective 
5 layer are described in detail in, for example, (JSP No. 3, 458,311 
and Japanese Patent Laid-Open No. 49729/1980. 

In the plate-making process with which a lithographic 
printing plate is produced from the photosensitive lithographic 
printing plate of the invention, the. entire area of the 

10 photosensitive plate may be baked prior to or during exposure, 
or in the period between exposure and development, depending 
on need. Such baking operation brings about advantages such 
as promotion of the image forming reaction in the photosensitive 
layer, enhancement of photographic speed or printing durability, 

15 and stabilization of photographic speed. Moreover, it is 

effective to post-bake the plate or give a uniform exposure 
to the image obtained by development for the purposes of 
enhancing image strength and printing durability. Usually, 
mild heating conditions not exceeding ISCC are preferably 

20 adopted for pre-baking prior to development. When the baking 
temperature is too high, non-image areas tend to be fogged. 
In contrast, the post-baking condition is very harsh, using 
temperatures between 200 and 500°C. With a post-baking at too 
low temperatures, the image enhancing effect is not .enough, 

25 while a too high temperature post-baking causes problems such 
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as the deterioration of the support and the thermal decomposition 
of the image area. 

Without any restriction, various exposure methods known 
in the art can be used to expose the photosensitive lithographic 
5 printing plate of the invention. Preferably the wavelength 
of the light source to be used lies in the range of 300 to 1200 
nm, and specifically various types of lasers can be used as 
the light source- Any of exposure mechanisms such as of inner 
drum type, outer drum type, or flat bed type can be used. The 

10 photosensitive composition of the photosensitive lithographic 
printing plate of the invention can be formulated so as to be 
soluble in neutral or weakly alkaline water with the use of 
highly water-soluble ingredients. When a photosensitive 
lithographic printing plate of such a composition is loaded 

15 on a press machine, image exposure and development can be 
performed on the machine. 

As other exposure lights for the photosensitive 
lithographic printing plate of the invention, those emitted 
from a number of sources such as ultra-high, high, medium and 

20 low pressure mercury lamps, a carbon arc lamp, a xenon lamp, 
a metal halide lamp, various laser lamps, a fluorescent lamp, 
an incandescent lamp or the sun can be used. 

The photosensitive lithographic printing plate of the 
invention is developed after image exposure. 

25 The developer used for such development consists of 
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preferably an aqueous alkali solution of a pH up to 14, and 
more preferably an aqueous alkali solution of a pH of from 8 
to 12 containing an anionic surf actant . For example , inorganic 
alkaline compounds such as sodium, potassium or ammonium 
5 tertiary phosphate, sodium, potassium or ammonium secondary 
phosphate, sodium, potassium or ammonium carbonate, sodium, 
potassium or ammonium bicarbonate, sodium, potassium or 
ammonium borate, sodium, potassium, ammonium or lithium 
hydroxide, and organic ones such as •monomethylamine , 

10 dimethylamine, trimethylamine, monoethylamine, diethylamine, 
triethylamine, monoisopropylamine, diisopropylamine, 
triisopropylamine, n-butylamine, monoethanolamine, 
diethanolamine, triethanolamine, monoisopropanolamine, 
diisopropanolamine, ethylenimine, ethylenediamine, and 

15 pyridine can be used. 

These alkaline compounds may be used individually or in 
combination of two or more thereof. 

In developing the photosensitive lithographic printing 
plate of the invention, an anionic surfactant is incorporated 

20 in the developer in an amount of 1 to 20% by weight, preferably 
3 to 10% by weight. With a smaller amount of the surfactant 
than the lower limit cited above, the development does not 
proceed well, while with a larger amount than the upper limit 
cited above, various problems arise such as insufficient image 

25 strength including printing durability, etc. 
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Such anionic surfactants include, for example, sodium 
lauryl alcohol sulfate , ammonium lauryl alcohol sulfate , sodium 
octyl alcohol sulfate, sodium isopropylnaphthalenesulf onate, 
sodium isobutylnaphthalenesulfonate, sodium salt of 
5 polyoxyethylsne glycol mononaphthyl ether sulfonate ester, 
alkylarylsulf onic acid salts such as sodium 

dodecylbenzenesulf onate and sodium m-nitrobenzenesulf onate, 
higher .alcohol sulfuric acid esters of 3 to 22 carbon atoms 
such as sodium alkyl secondary sulfate, aliphatic alcohol 

10 phosphoric acid esters exemplified by the sodium salt of cetyl 
alcohol phosphate ester, the sulfonic acid salts of alkylaraides 
exemplified by CnH33CON {CH3) CH2CH2S03Na, and the sulfonic acid 
salts of dibasic aliphatic esters. 

If required and necessary, an organic solvent miscible 

15 with water such as benzyl alcohol may be added to the developer. 
As such an organic solvent, those having a solubility in water 
of about 10% by weight or lower are suited, and preferably 
selected from those having a solubility up to 5% by weight. 
Examples include 1-phenylethanol , 2-phenylethanol, 

20 3-phenylpropanol, 1, 4-phenylbutanol, 2, 2-phenylbutanol, 
1, 2-phenoxyethanol, 2-ben2ylQxyathanol, o-raethcxybenzyl 
alcohol,, rti-methoxybenzyl alcohol, p-raethoxybenzyl alcohol, 
benzyl alcohol, cyclohexanol , 2-methylcyclohexanol , 
4-methylcyclohexanol and 3-methylcyclohexanol . A preferable 

25 range of the organic solvent content is from 1 to 5% by weight 
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basedonthe total weight of the working developer . This content 
is closely related to the use amount of the anionic surfactant; 
as the amount of the organic solvent increases, it is desirable 
to increase the use amount of the anionic surfactant . The reason 
5 is that, if a small amount of an anionic surfactant is used 
in combination with a large amount of an organic solvent, the 
organic solvent fails to dissolve in the developer thus making 
it difficult to secure good developing characteristics. 

Still further/ depending on need, other additives such 

10 as an anti-forming agent and a hard water softener may be added. 
As the examples of hard water softener, polyphosphate salts 
such as, for example, NaaPaOi, Na5P303, NasP-Og, NaaO^P (Na03P) POaNa?. 
orCalgon (sodiumpolymetaphosphate) , aminopolycarboxylic acid 
salts such as, for example, ethylenediaminetetraacetic acid 

15 and the potassium or sodium salt thereof, 

diethylenetriaminepentaacetic acid and the potassium or sodium 
salt thereof, triethylenetriaminehexaacetic acid and the 
potassium or sodium salt thereof, 

hydroxyethylethylenediaminetriacetic acid and the potassium 
20 or sodium salt thereof , nitrilotriacetic acid and the potassium 
or sodiumsalt thereof, 1, 2-diaminocyclohexanetetraaceticacid 
and the potassium or sodium salt thereof, 

1, 3-diamino-2-propanoltetraacetic acid and Che potassium or 
sodium salt thereof, organic phosphonic acids and their salts 
25 such as 2-phosphonobutanetricarboxylic acid.-l,2,4 and the 
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potassium or sodium salt thereof, 

2-phosphonobutanetricarboxylic acid-2,3,4 and the potassium 
or sodium salt thereof, 1-phosphon.oethanetricarboxylic 
acid-1,2^2 and the potassium or sodium salt thereof, 
5 1-hydroxyethane-l , 1-diphosphonic acid and the potassium or 
sodium salt thereof, and aminot ri (rtiethylenephosphonic acid) 
and the potassium or sodium salt thereof are included. The 
most appropriate amount of such a hard water softener,^ which 
depends on the hardness and quantity of hard water used, is 

10 usually from 0.01 to 5% by weight, preferably from 0.01 to Q.5-t 
by weight of the working developer. 

In the case where the photosensitive lithographic 
printing plate is processed with an automatic processor, the 
developer is gradually exhausted corresponding to the processed 

15 amount, thus the developing capabilitymay be recovered by adding 
a replenisher or a fresh developer. It is preferable to adopt 
a replenishing method given in USP No. 4,882,246. 

The developers given in Japanese Patent Laid-Open Nos. 
26601/1975 and 54341/1983, and Japanese Patent Publication Nos . 

20 39464/1981, 42860/1981 and 7427/1982 are also preferably used. 

The photosensitive lithographic printing plate thus 
processed is subjected to a post-processing with a rinse water, 
a rinse liquid containing a surfactant , or a desensitizing liquid 
containing gum arable or a starch derivative as described in 

25 Japanese Patent Laid-Open Nos. 8002/1979, 115045/1930 and 
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53431/1984. As the post-processing for the photosensitive 
lithographic printing plate of the invention, various 
combinations of the processings cited above may be adopted. 

A lithographic printing plate thus prepared is loaded 
5 on an offset press machine to produce a large number of prints. 

Conventionally known plate cleaners for PS plates 
including CL-1, CL-2, CP, CN-4, CN, CG-1, FC-1, SR, and IC, 
all being the products of Fuji Photo Film Co., Ltd. are used 
to remove the stains on the plate fo'rrrisd durincr printing. 

10 

EX.z^HPLES 

The invention will be explained with reference to some 
15 examples, to which, however, the invention is not limited at 
all. 

[SYNTHESIS EXAMPLE 1] 

In 300 ml acetone, 120.2 g of 
20 1,1, 1-tris (hydroxymethyi) ethane and 75 . 0 gof 2-methoxypropene 
were suspended. After the addition of one drop of concentrated 
sulfuric acid at 0°C, the suspension was stirred for one hour. 
Then, the temperature of the suspension was set back to room 
temperature, and the suspension was further stirred for 2 hours . 
25 After the elirainationofacetonebydistillation, the distillate 
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obtained under a reducedpressure of 1 . 7 rninHg at 70°C was collected 
to yield 155.2 g of 

(1,4, 4-trimeth.yl-3, 5-dioxyanyl ) methana- l-ol . 



5 [SYNTHESIS EXAMPLE 2] 

In 90 ml tetrahydrof uran, 48.1 g of 
cis-1 , 2-cyclohexanedicarboxylic anhydride, 46.3 g of the 
(1, 4, 4-trin\ethyl-3, 5-dioxyanyl)methane-l-ol prepared in 
Synthesis Example 1 and 1 . 8 g of 4- (dimfethylamino) pyridine were 
10 dissolved, and the resulting mixture was ref luxed for 6 hours 
under heating. After the elimination of the tetrahydrof uran 
by distillation, the mixture was subjected to silica gel column 
chromatography to yield 54.7 g of 

2- ( (1, 4 , 4-trimethyl-3 , 5-dioxanyl) methyl) oxycarbonyl) cycloh 
15 exanecarboxylic acid. 

[SYNTHESIS EXAMPLE 3] 

In 100 ml of tetrahydrofuran, the 
2- ( (1, 4, 4-trimethyl-3, 3-dioxanyl) methyl) oxycarbonyl) cycloh 

20 exanecarboxylic acid prepared in Synthesis Example 2 was 

dissolved. To the solution was added 40 ml of IW hydrochloric 
acid, and the resulting solution was stirred for 2 hours at 
room temperature. After condensation, the solution was added 
with IQO ml tetrahydrofuran and lOOg anhydrous magnesium sulfate 

25 Thereafter, the mixture was left to stand still for one hour. 



-100- 



Then the filtrate obtained by filtration was condensed followed 
by silica gel column chromatography treatcaent to yield 25.3 
g of 

2- ( (3-hydroxy-2-hydroxymethyl) -2-methylpropylmethyl ) oxycar 
5 bonyl) cyclohexanecarboxylic acid. 

[SYNTHESIS EXAMPLE 4] 

In a 500 ml three-neck round bottle flask equipped with 
a stirrer, 24.7 g of the 
10 2- { (3-hydroxy-2-hydrQxyinethyl) -2-methylpropylinethyl) oxycar 
bonyl) cyclohexanecarboxylic acid prepared in Synthesis Example 

3, and 10 . 0 g of a polypropyrene glycol having a molecular weight 
of 1, 000 were dissolved in 100 ml N, N-dimethylacetamide . To 
the resulting solution were added 3.4 g of 

15 hexamethylenediisocyanate and 20.0 g of 

4, 4' -diphenylmethanediisocyanate and five drops of di-n-butyl 
tin'dilaurate, and the mixture was stirred at lOO'C.for 5 hours . 
Thereafter, the mixture was diluted with 200 ml 

N, N-dimethylacetamide and 400 ml methanol. This reaction 
20 mixture was thrown into 4 liters of water under stirring whereby 
a white polymer deposited. After filtration, the polymer was 
washed with water, and dried in vacuum to yield 50. 5 g of urethane 
polymer p-1 listed in Table 1. The weight-averaged molecular 
weight of this polymer measured by gel permeation chromatography 
25 was 42,000 in terms of polystyrene equivalent value, and the 
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acid value was 1.52 meq/g. 



[SYNTHEIS EXAMPLE 5] 

By repeating the processes of Synthesis Example 4 except 
5 that methanol was changed to 2-hydroxyethyl methacrylate, 51 . 1 
g of urethane polymer P-2 was prepared. 



[SYNTHEIS EXAMPLE 6] 

Similarly, binder polymers P-S' to P-30 and comparative 
10 samples PR-1 to PR-3 shown in Tables 1 and 2 were prepared. 
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The abbreviations shown inTables 1 and 2 mean the following 
compounds . 
MeOH: methanol 
5 EtOH: ethanol 

MPOH: l-inethoxy-2-propanol 
CHOH: cyclohexyi alcohol 
HEA; 2-hyd.roxyethyl acrylate 
HEMA: 2-hydroxyethyl methacrylate 
10 GAMA: glycerol acrylate methacrylate 
GDMA: glycerol dimethacrylate 
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HO 



P D - 1 



H0-(CH2CH2O)2— H 



P D-2 



HO^ CH2CH2- SO2- CH2CH2- OH P D - 3 



HO- 



CF. 



CF- 



OH 



P D -4 



NH2 
<(^3~NH2 



P D- 5 



P D - 6 



P D - 7 




P D- 8 



P 0- 9 




T 0 



1 1 



O 



H0-{CH2CH20Jn-H 
Average molecular weight: 300, n = 7 ^ ^ - 1 2 

H0-(CH2CH0)n-H 

CH3 P 0 - I 3 

Average molecular weight: 1,000, n = 17 




P 0- 1 4 



Hydroxyl value: 5S.3 rug KOH/g 
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(Examples 1 to 20 and Comparative Examples 1 to 3) 

By following the procedures to be described below, a series 
of negative type photosensitive lithographic printing plates 
5 were prepared, and the printing characteristics thereof were 
evaluated. The results are summarized in Table 3. 

[Preparation of Support] 

A JIS A 1050 aluminum web of 0.^4 mm thickness and 1030 

10 mm width was continuously subjected to the following treatments . 

(a) The surface of the sheet was mechanically grained 
with rotating nylon brush rollers along with feeding, on the 
surface of the aluminum web, a graining slurry comprising an 
aqueous suspension of pumice as the abradant with a specific 

15 gravity of 1. 12 . The average particle diameter of the abradant 
was 40 to 45 i^m with the maximum diameter of 200 fim. The nylon 
brushes were made of 6-10 nylon, the hair length was 50 mm, 
and the diameter of the hair was 0.3 mm. The nylon brush was 
fabricated by transplanting the hairs into holes closely made 

20 at the surface of a stainless steel pipe of 300 mm <p. Three 
rotating brushes were used. Two supporting rollers of 200 mm 
(jt arranged beneath the brush rollers were separated from each 
other by 300 mm. The brush rollers were pushed to the aluminum 
web by such a force that the load to the driving motor which 

25 rotated the brush increased by 7 kW compared to the load before 
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the rollers were brought into contact with the sheet. The 
rotating direction of the brushes was the same as the moving 
direction of the aluminum web, and the rate of rotation was 
200 rpm. 

5 (b) The grained aluminum web was subjected to an etching 

treatment by spraying a solution containing 26% by weight of 
caustic soda and 6 . 5% by weight of aluminum ion at 70°C to dissolve 
0 - 3 g/m^ -aluminum. Thereafter, the sheet was. rinsedby spraying 
water. 

10 (c) Desmutting was conducted on the sheet by spraying 

an aqueous 1% by weight nitric acid (containing 0.5% by weight 
of aluminum ion) atBCC, and then the sheet was rinsed by spraying 
water. The aqueous nitric acid used for the above desmutting 
is the waste solution resulting from the electrochemical 

15 graining conducted in an aqueous nitric acid with use of ac. 

(d) Electrochemical graining was conducted using a SO 
Hz ac in a continuous mode. The electrolytic solution was an 
aqueous 1% by weight nitric acid (containing 0.5% by weight 
of aluminum ion and 0 . 007% by weight of ammonium ion) kept at 

20 40°C. The waveform of the ac was trapezoidal having TP, a time 
required for the current reaching the peak from zero, of 2 msec, 
and a duty ratio of 1:1. A carbon electrode was used as the 
counter electrode for the electrochemical graining. A ferrite 
auxiliary anode was used. The peak current density was 30 A/dm^, 

25 and the electric quantity was 255 C/cm^ in total when the aluminum 
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web actedas anode . To the auxiliary electrode , 5% of the current 
from the power source was divided. After the graining, the 
sheet was rinsed by spraying water. 

(e) The grained aluminum web was etched by spraying a 
5 solution containing 26% by weight of caustic soda and 6.5% by 

weight of aluminumion at 32'*C to dissolve 0 . 2 g/m^ of the aluminum 
web whereby the smut component mainly comprising aluminum 
hydroxide formed during the preceding electrochemical graining 
using ac was eliminated and the edge portion of the pits formed, 
10 was dissolved to smoothen the edge. Thereafter, the sheet was 
rinsed by spraying water. 

(f) Desmutting was conducted on the sheet by spraying 
an aqueous 25% by weight sulfuric acid (containing 0 . 5% by weight 
of aluminum ion) at SO^C, and then the sheet was rinsedby spraying 

15 water. 

(g) By using a conventional anodic oxidation apparatus 
' for two-step electrolytic treatment (the lengrhs of the first 

and second electrolysis parts: 6 m, the length of the first 
electric feeding part: 3 m, the length of the second electric 

20 feeding part: 3 ra, and the length of the first and second feeding 
electrodes : 2 . 4 m) ^ an anodic oxidation treatment was conducted 
with the sulfuric acid concentration at the electrolysis part 
of 170 g/liter (containing 0.5% by weight of aluminum ion) at 
38°C. Thereafter, the sheet was rinsed by spraying water. In 

25 this treatment, the current from the power source flows into 
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the firsL feeding electrode provided in the first electric 
feeding part, then to the aluminum web via the electrolytic 
solution to form an oxide film on the surface of the aluminum 
web at the first electrolysis part, further passes through the 
5 electrolysis electrode provided in the first electric feeding 
part, and returns to the power source. On the other hand, the 
current from the power source flows into the second feeding 
electrode provided in the second electric feeding part, and 
then similarly to the aluminum web via t*he electrolytic solution 

10 to form an oxide film on the surface of the aluminum web at 
the second electrolysis part. The electric quantity fed to 
the first feeding part from the power source is the same as 
that fed to the second feeding part, and the feeding current 
density at the oxide film-bearing surface at the second feeding 

15 part was about 25 A/dm^. In the second feeding part, feeding 
was done from the surface having an oxide film of 1.35 g/m^. 
The amount of the oxide film finally obtained was 2.7 g/m^. 
The aluminum support at this stage is designated [AS-1] . 

20 [Hydrophilicity-enhancing treatment] 

A silicate treatment was conducted on aluminum support 
[A3-1] to enhance the hydrophilic nature as the non-image area 
of the printing plate by conveying the aluminum web in such 
a manner that the web was in contaci: with a 1.5% aqueous solution 

25 of No. 3 sodium silicate kept at 70°C for 15 seconds. Then, 
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the web was rinsed with water. The deposited amount of Si was 
10 mg/m^. The support thus finished is designated [AS-2] . 

[Coating of Interlayer] 
5 Via the following procedure, a fluidized composition (a 

sol) for use ,in SG process was prepared. The following 
ingredients were charged and weighed in a beaker, and stirred 



for 20 min at 25'C. 

Tetraethoxysilane ' 38 g 

10 3-Methacryloxypropyltrimethoxysilane 13 g 

85% aqueous phosphoric acid 12 g 

Ion-exchanged water 15 g 

Methanol 100 g 



The solution was poured into a three-neck flask, which 
15 was equipped with a reflux cooler and put in an oil bath of 
room temperature . With stirring by means of a m.agnetic stirrer, 
the content of the three-neck flask was heated to 50°C over 
the period of 30 min. Then, the content was allowed to react 
for 1 hour at 50°C to give a sol. This sol fluid was diluted 
20 with a mixture of methanol and ethylene glycol (20:1 in v/eight 
ratio) so as to give a concentration of 0.5% by weight. The 
diluted product was coated on aluminum support [AS-1] prepared 
above with a whirler, and dried at lOO'C for one min. The coated 
weight was 3.5 mg/m'^ which was derived from the amount of Si 
25 element determined by X-ray fluorescent analysis , The support 



-115- 



thus finished is designated [AS-3] . 

As a next treatment, a coating mixture of the following 
composition was coated on aluminum support [AS-2] with a wire 
bar, and dried at SO^C for 30 sec with a hot air stream-type 
5 drying apparatus. The coated amount after drying was 10 mg/m^. 

Copolymer of ethyl methacrylate and Na 
2-acrylamide-2-methyl-l-propanesulf onate with a 



copolymerization molar ratio of 75:25 0.1 g 

10 2-Arainoethylphosphonic acid 0.1 g 

Methanol 5 0 g 

Ion-exchanged water 50 g 



The thus coated support is designated [AS-4] . 

15 

[Coating of Photosensitive Layer] 

On the aluminum support prepared in this manner, a negative 
type photosensitive composition consisting of the following 
ingredients was coated so as to give the coated amount on dry 
20 base shown in Table 3, and dried at 100°C for 1 min to provide 
a photosensitive layer. 

{Negative type photosensitive composition) 

Addition-polymerizable compound (shown in Table 3) 1.5 g 
25 Binder polymer (shown in Table 3) 2.0 g 
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Spectral sensitizer (shown in Table 3) 
Photo-polymerization initiator (shown in Table 3) 
Co-spectral sensitizer (shown in Table 3) 
Fluorine-containing nonionic surfactant (Megafac F 
product of Dai-nippon Ink and Chemicals, Inc.) 
Heat-polymerization inhibitor (aluminum salt of 
M-nitrosophenylhydroxylamine ) 

Figment. dispersion for coloration described below 
Methyl ethyl ketone 
Propylene glycol monomethyl ether 

(Pigment dispersion for coloration) 

Pigment Blue 15:6 15 parts by weight 
Allyl methacrylate/methacrylic acid copolymer 

(copolymerization molar ratio: 80:20, weight-averaged 

molecular weight: 40,000) lo parts by weight 

Cyclohexanone 15 parts by weight 

Metho^iypropyl acetate 20 parts by weight 

Propylene glycol monomethyl ether 4 0 parts by weight 

[Coating of Protective Layer] 

On this photosensitive layer, a 3% by weight aqueous 
solution of poly {vinyl alcohol) (degree of saponification: 98 
mol%, degree of polymerization: 550) was coated so as to give 
a coated amount on dry base of 2 g/m^ and dried at lOO^C for 



0.2 g 
0.4 g 
0.4 g 
-177, a 
0.03 g 

0.01 g 
2.0 g 
20.0 g 
20.0 g 



2 rain. 



[Exposure to Negative Type Photosensitive Lithographic 
Printing Plate] 

5 On the negative type photosensitive lithographicprintinq 

plate thus prepared, a solid image exposure and a 2540 dpi, 
175 lines/inch halftone tint image exposure ranging from 1% 
to 99% with 1% increment was given with use of an FD-YAG (532 
nm) laser exposure device installed in feutenberg, a plate-setter 
10 made by Heiderbarg Press-machine, Inc. At these exposures, 
the laser power was adjusted so that the exposure energy density 
at the plate surface was 200 ^J/cm^. 

[Development /Plate-making] 

15 Each of the developers shown in Table 3 and finisher FP-2W 

(aproductof Fuji Photo Film Co. , Ltd. ) were charged in automatic 
processor FLP-813, a product of Fuji Photo Film Co., Ltd. The 
exposed plate was developed and processed to produce a printing 
plate with the processor under the condition of development 

20 temperature of 30°C and development time of 18 sec. 

[Test of Solid Area Printing Durability] 

An R201 of P.oland Co. , Ltd. was used as the press machine, 
and Graph G (N) of Dainippon Ink and Chemicals, Inc. was used 
25 as the ink. The solid area obtained by uniform exposure was 
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visually inspected. The printing durability of the plate was 
' expressed by the number of runs at which the solid area became 
non-uniform in density. Larger numbers indicate higher 
printing durabilities. 

5 

[Accelerated Test of Tint Area Printing Durability] 

The same press machine, R201 of Roland Co . , Ltd. was used 
as the press machine, and Graph G (N) of Dainippon Ink and 
Chemicals, Inc. was used as the ink. At the 5, OOQth print from 
10 the start, the tint area of the plate was wiped with a sponge 
impregnated with PS Plate Cleaner CL-2 made by Fuji Photo Film 
Co., Ltd. to remove the ink on the plate. Thereafter, 10,000 
prints were produced, and the prints were visually inspected 
as to halftone dot deficiency. 

15 

(Examples 21 to 30 and Comparative Examples 4 to 6) 

As in Examples 1 to 20, negative type photosensitive 
lithographic printing plates shown in Table 4 were prepared 
and evaluated on the characteristics thereof. 
20 Each compound listed in Tables 3 and 4 will be shown below. 

[Addition-polymerizable compound] 

M-1: pentaerythritol tetraacrylate (NK Ester A-TMMT, a product 
of Shin Nakamura Chemical Industries, Ltd.) 
25 M-2 : glycerin dimethacrylate hexamethylenediisocyanate 
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urethane pre-polymer (UA lOlK, a product of Kyoeisha 

Chemical Co., Ltd.) 
M-3: dipentaerythrltoi acrylate (NK Ester A-9530, a product 
of Shin Nakamura Chemical Industries, Ltd.) 

[Materials for photo-polymerization, initiating system] 




C-I C.2 ■ C-3 
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[Binder polymer] 
PA-1 

Allyl methacrylate ( FOC-1 ) /methacrylic acid copolymer 
(copolymerization molar ratio: 80:20} 
5 Acid value measured by NaOH titration: 1.7 0 meq/g 

Weight-averaged molecular weight measured by GPC: 48,000 
PA-2 

Methyl methacrylate/ acrylonitrils/ 
N- [ (4-sulfamoyl) phenyl ]methacryamide copolymer 
10 (copolymerization molar ratio: 37:30:33) 

Weight-averaged molecular weight measured by GPC: 49,000 

[Developer] 
D-1 

1^ An aqueous solution of the following composition with 

a pH of 10- 

Monoethanolamine 0.1 parts by weight 

Triethanolamine 1.5 parts by weight 

Compound of the following formula (1) 4 parts by weight 

20 Compound of the following formula {2} 2 . 5 parts by weight 

Compound of the following formula (2) 0 . 2 parts by weight 
^^^-^ 91.7 parts by weight 



25 
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NaOgS 

I (1 

'^~'n^^ /-C02Na 



^'^^"^'^^^ Formula {2} 

NaOsC-A^ 

COsNa 



NaOsC-^ 

Formula (3) 



In formula (1), represents .a hydrogen atom or butyl 

group. 



D-2 

An aqueous solution of the following composition. 

IK potassium silicate -5 n ^,v-^^ u • i.^ 

paj-ts by weight 

Potassium hydroxide 1.5 ^,^,3 

compound of formula (3) 0.2 parts by weight 

Water „^ . 

95 , 3 parts by weight 
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[Examples 31 to 50 and Comparative Examples 7 to 9] 
[Coating of photosensitive layer] 

A coating mixture of the following composition was 
prepared and coated on aluminum support [AS-4] with a wire bar 
so as to give the coated am.ount after drying shown in Table 
5. The coated support was dried at IIS'C for 45 sec with use 
of a hot air stream-type drying apparatus to complete a 
photosensitive layer. 



Coating mixture for the photosensitive layer ^ 

Addition-polymerizable compound (shown in Table 5) 1.0 g 

Binder polymer (shown in Table 5) 1.0 g 

IR absorber (IR-1) 0.08 g 

Heat-polymerization initiator (shown in Table 5) 0.3 g 
Fluorine-containing nonionic surfactant {Megafac F-111 j a 

product of Dai-nippon Ink and Chemicals, Inc.) 0.01 g 

Naphthalenesulf onic acid salt of Victoria Pure Blue 0.04 g 

I^ethyl ethyl ketone 9.0 g 

Propylene glycol monomethyl ether 3.0 g 

Methanol 10.0 g 



[Coating of protective layer] 

On the above photosensitive layer, an aqueous 3% by weight 
solution of poly (vinyl alcohol) (degree of saponification: 98 
mol%, degree of polymerization: 550) was coated so as to give 
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a coated weight of 2 g/m^ on. dry base, depending on need. The 
plate was dried at lOO^C for 2 min. 

[Exposure to negative type photosensitive lithographic 
printing plate] 

The negative type photosensitive lithographic printing 
plate thus prepared was subjected to exposure with use of 
Trendsetter 3244VFS, a product of Creo Inc. equipped with a 
40 W water-cooled IR semiconductor la'ser under the conditions 
of output power of 9 outer drum rotation of 210 rpm, exposure 
energy density at the plate surface of 100 nJ/cm^, and resolution 
of 2400 dpi. 

(Development /plate-making] 

The exposed plate was developed at 30°C with automatic 
processor Stablon SOON, a produ'ct of Fuji Photo Film Co., Ltd. 
which had been charged with the developer shown in Table 5, 
and finisher FN-6 (a product of Fuji Photo Film Co. , Ltd. ) diluted 
with the same amount of water. A lithographic printing plate 
resulted . 

[Printing Durability Test for Solid Image] 

Lithron of Komori Corp. was used as the press machine, 
and Graph G (N) of Dainippon Ink and Chemicals, Inc. was used 
as the ink. The solid area obtained by solid image exposure 



-126- 



was visually inspected. The printing durability of the plate 
was expressed by the number cf runs at which the solid area 
becomes non-uniform in density. The larger the number is, the 
higher printing durability is indicated. 

[Accelerated Printing Durability Test for Halftone Tint Area] 
The same press machine, Lithron of Komori Corp. was used 
as the press machine, and Graph G (N) of Dainippon Ink and 
Chemicals, Inc. was used as the ink. At the 5, 000th print from 
the start, the tint area of the plate was wiped with a sponge 
impregnated with PS Plate Cleaner CL-2 made by Fuji Photo Film 
Co., Ltd. to clean the ink on the plate. Thereafter, 10,000 
prints were produced, and the prints were visually inspected 
as to halftone dot deficiency. 
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It-polymerization initiators shown in Table 5] 



IR-1 



01-1 



OI-2 



01-3 




{ 
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[Developer in Table 5] 
D-3 

Sodium carbonate monohydrate 10 g 

Potassium bicarbonate 10 g 

Sodium isopropylnaphthalenesulf onate 15 g 

Sodium dibutylnaphthalenesulf onate 15 g 

Sodium ethylene glycol mononaphthyl ether monosulf onate 

10 g 

Sodium sulfite 1 g 

Tetra sodium salt of ethylenediarainetetraacetic acid 

0.1 g 

Ion-exchanged water 938 . 3 g 

As is evident from Tables 3 to 5, the photosensitive 
lithographic printing plate associated with the invention 
having a photosensitive layer containing a polyurethane resin 
binder which has a aliphatic cyclic structure which has a 
carboxylic group as a substituent directly or indirectly 
attached to said structure can provide a printing plate having 
an extremely high printing durability. 

The photosensitive lithographic printing plate of che 
invention can provide a printing plate having an extremely high 
printing durability owing to the use of a photosensitive layer 
containing a polyurethane resin binder which has a aliphatic 
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cyclic structure which has a carboxylic group as a substituent 
directly or indirectly attached to said structure. Further, 
the photosensitive lithographic printing plate of the invention 
is suited for scanning exposure with a laser light, enabling 
a high-speed writing and simultaneously achieving a high 
productivity. 

(SYNTHESIS EXAMPLE 7) 

4 4.7 g of a polyvinyl alcohol having a saponification 
degree of 99% and a weight-average polymerization degree of 
500 was dissolved in 775.0 g of purified water. The aqueous 
solution thus prepared was then cooled to a temperature of 5°C. 
To the aqueous solution was then added 1.6 g of concentrated 
hydrochloric acid (35% by weight) with stirring. Totheraixture 
was then added dropwise 30.9 g of cyclohexanecarboxy aldehyde 
in 10 minutes. When 45 minutes passed from the beginning of 
dropwise addition, precipitation occurred. When 10 minutes 
passed f romprecipitation, 110 . 0 g of concentrated hydrochloric 
acid (33% by weight) was then added to the mixture . The mixture 
was allowed to stand for 4 hours, and then heated to a temperature 
of eo^C where it was then kept for 4 hours to obtain a polyvinyl 
acetal. The polyvinyl acetal thus obtained was washed twice 
with purified water, dispersed in 800 g of purified water so 
that it was neutralized, and then stirred with its pH value 
kept to 9.5 for 4 hours. The polvinyi acetal thus obtained 
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was dehydrated, and then extracted with n-hexane as a solvent 
in a Soxhlet extractor overnight so that the residual aldehyde 
was removed to obtain 68 . 0 g of a polyvinyl acetal . The polyvinyl 
acetal thus obtained had a polymerization degree of 550, a 
residual hydroxyl group content of 43.5 and a residual acetyl 
group content of 1.5. 

(SYNT.HS-SIS EXAMPLE 8) 

16.9 g of the polyvinyl acetal obtained in Synthesis 
Example 7 was added to 170 g of N, N-dimethylf ormamide . The 
mixture was then stirred at a temperature of 90°C for 3 hours 
to make a solution. To the solution thus obtained was then 
added dropwise a solution of 6.1 g of 
1, 2-cyclohexanedicarboxylic anhydride in 30 g of 
N,N-dimethylf ormamide at a temperature of 90*C in 15 minutes. 
Thereafter, to the solution was added 0.6 g of 
4- (dimethylamino) pyridine . The mixture was then stirred at 
a temperature of 9Q°C for 4 hours . The mixture was then allowed 
to cool to a temperature of 60°C. To the mixture was then added 
7.3 g of acetic acid. The mixture was then allowed to cool 
to room temperature. The solution was added to a mixture of 
1,400 g of water and 40 g of methanol, and then stirred for 
2 hours . The resulting white solid was withdrawn by filtration, 
and then dried to obtain 21.4 g of a binder polymer (P-31) 
according to the invention set forth in Table 6. The binder 
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polymer thus obtained exhibit-ed a weight-average molecular 
weight of 61, 000 in. polystyrene equivalence as determined by 
gel permeation chromatography, a residual hydroxyl group 
content of 15.5, a residual acetyl group content of 1.5 and 
an acid value of 1.69 meq/g. 

(SYNTHESIS EXAMPLE 9) 

Binder polymers lP-32) to (P-50) according to the second 
preferred embodiment of the invention* and comparative samples 
(PR-4) to (PR-6) set forth in Tables 6 and 7 were obtained in 
the same manner as mentioned above. 
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In Tables 6 and 7, Pi-i to Pl-6, P2-1 to P2-4 and P3-1 
to P3-10 have the following structures, respectively. 



PI 



T P2 -1 



0^0 

P2 -3 



0^0 




P 3 -6 



P3 -7 



PS -8 



P3 -9 



P3 -1 0 
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(Exainplss 51 to 70, Comparative Examples 10 to 12) 

A negative-working photosensitive Lithographic printing 
plate was prepared according to the following procedure. The 
negative-working photosensitive lithographic printing plate 
thus prepared was then evaluated for printing properties , The 
results are set forth in Table S. 

[Preparation of support] 

A JIS A 105 0 aluminum plate having a thickness of 0.24 
mm and a width of 1,030 mm was subjected to the following 
continuous processing. 

(a) Using an existing mechanical roughening machine, 
the aluminum plate was subl ected to mechanical roughening with 
a rotating roller nylon brush with an aqueous suspension of 
an abrasive (pumice) having a specific gravity of 1 . 12 supplied 
on the surface thereof as an abrasive slurry. The abrasive 
had an average particle diameter of from 40 to 45 jam and a maximum 
particle diameter of 200 pjm. The nylon brush was made of 6.10 
nylon and had a hair length of 50 mm and a hair diameter of 
0.3 mm. The nylon brush was prepared by planting these nylon 
hairs in holes formed in a stainless steel cylinder having a 
diameter of 300 mm. Three such rotary brushes were used. The 
distance between two supporting rollers (4»200 mm) under these 
brushes was 300 ram. The brush rollers were pressed against 
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the aluminum plate in such a manner that the load of the driving 
motor for rotating the brush was 7 kw plus that developed before 
the pressing of the brush roller against the aluminum plate. 
The direction of rotation of the brush was the same as that 
of movement of the aluminum plate. The rotary speed was 200 
rpm. 

(b) The aluminum plate was spray-etched with a solution 
having ^ caustic soda concentration of 2.6% by, weight and an 
aluminum ion concentration of 6.5% bi> weight at a temperature 
of 70°C so that it was dissolved at a rats of 0.3 g/m^. The 
aluminum plats thus etched was then spray-washed with water. 

(c) The aluminum plate was spray-desmutted with a 1 wt-% 
aqueous solution of nitric acid (aluminum ion content: 0.5% 
by weight) at a temperature of 30''C, and then spray-washed with 
water. As the aqueous solution of nitric acid for desmutting 
there was used a waste liquid from a step of electrochemical 
roughening in an aqueous solution of nitric acid with an 
alternating current. 

(d) The aluminum plate was then subjected to continuous 
electrochemical roughening with an alternating voltage of SO 
Hz. The electrolytic solution used herein was a 1 wt-% aqueous 
solution of nitric acid (aluminum ion content: 0.5% by weight; 
ammonium ion content: 0.007% by weight) . The temperature of 
the electrolytic solution was 4Q°C- As the alternating power 
supply there was used a rectangular alternating current having 
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a trapezoidal waveform, a time TP (required for current value 
to reach peak from zero) of 2 msec and a duty ratio of 1 : 1. 
Using a carbon electrode as a counter electrode, the aluminum 
plate was subjected to electrochemical roughening. As an 
auxiliary anode there was used fsrrite. The current density 
was 30 A/dm^ at its peak. The electrical quantity was 255 C/cm^ 
in total when the aluminum plate was anodically processed. The 
auxiliary anode was supplied with current in an amount of 5% 
of that supplied from the electric supply. Thereafter, the 
aluminum plate was spray-washed. 

(e) The aluminum plate was spray-etched with a solution 
having a caustic soda concentration of 25-'^ by weight and an 
aluminum ion concentration of 6.5% by weight at a temperature 
of 32°C so that it was dissolved at a rate of 0.2 g/m^. In this 
manner, smut component mainly composed of aluminum hydroxide 
produced when the aluminum plate was subjected to 
electrochemical roughening with an alternating current in the 
prestage processing was removed. Further, the edge portion 
on pit produced in the prestage processing was dissolved to 
sraoothen the edge portion. Thereafter, the aluminum plate was 
spray-washed with water. 

(f) The aluminum plate was spray-desmutted with a 25 
wt-% aqueous solution of nitric acid (aluminum ion content: 
0.5% by weight) at a temperature of 60°C, and then spray-washed 
with water. 
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(gl Using an existing anodizing apparatus employing a 
two-stage power supply electrolysis process { length of the first 
and second electrolysis zones; 6 m; length of the first power 
supply zone: 3 m; length of the second power supply zone: 3 
m; length of the first and second power supply electrodes: 2.4 
m) , the aluminum plate was subjected to anodic oxidation with 
the sulfuric acid concentration in the electrolysis zone 

in predetermined to 170 g/1 (aluminum ion content : 0 . 5% by weight ) 

at a temperature of 38°C. The aluminum plate was then 

• spray-washed with water. At this time, in the anodizing 

apparatus, the current from the power supply flew into the first 
4^;, power supply electrode provided in the first power supply zone, 

flow into the plate-like aluminum through the electrolytic 
solution to form an oxide film on the plate-like aluminum in 
the first electrolysis zone, and then flew back to the power 
supply through the electrolysis electrode provided in the first 
power supply zone. On the other hand, the current from the 
power supply flew into the second power supply electrode provided 
in the second power supply zone, and then flew into the plate-like 
aluminum through the electrolytic solution to form an oxide 
film on the surface of the plate-like aluminum in the second 
electrolysis zone. The quantity of electricity supplied from 
the power supply into the first power supply 2one is equal to 
the quantity of electricity supplied from the power supply into 
the second power supply zone. The density of electric current 
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supplied into the oxide film, in the second supply zone was about 
25 A/dm^. In the second power supply zone, electricity was 
supplied from the surface of oxide film of 1.35 g/m' . The amount 
of final oxide film was 2.7 g/ra^ The aluminum support thus 
prepared is designated as [AS-5]. 

[Hydrophilic treatment] 

The aluminum support [AS-5] was then treated with silicate 
to enhance the hydrophilicity of the' non-image area on the 
printing plate. The silicate treatment was carried out by 
passing the aium.inuin web through a 1.3% aqueous solution of 
No. 3 sodium silicate which had been kept at a temperature of 
7 0°C in such a manner that it was brought into contact with 
the aqueous solution for 15 seconds, and then washing the web 
with water. The attached amount of Si was 10 mg/m^. The 
substrate thus processed is designated as [AS-6] . 

[Coating of interlayer] 

An SG process liquid composition (sol) was prepared 

according to the following procedure. The following 

compositions were mieasured out in a beaker, and then stirred 

at a temperature of 25°C for 20 minutes. 

Tetraethoxysilane 38 g 

3-MethacrylQxypropyl trimethoxysilane 13 g 
85% Aqueous solution of phosphoric acid 12 g 
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Ion-exchanged water 15 g 

Methanol 10 0 g 

The solution thus prepared was transferred into a 
three-necked flask which was then equipped with a reflux 
condenser. The three-necked flask was then dipped in a room 
temperature oil bath. The content in the three-necked flask 
was then heated to a temperature of 5Q°C with stirring by a 
magneti-c stirrer in 30 minutes. While the bath temperature 
was being kept at 50°C, the reaction mixture was then reacted 
for 1 hour to obtain a, liquid composition (sol) . This sol was 
diluted with a 20/1 (by weight) mixture of methanol and ethylene 
glycol to a concentration of 0.5% by weight, wheeler-coated 
onto the aluminum substrate [AS-5] , and then dried at a 
temperature of 10 0°C for 1 minute. The coated amount of the 
sol was 3.5 mg/m^. For the determination of the coated amount 
of the sol, the amount of Si element was determinedby fluorescent 
X-ray analysis. The support thus prepared is designated as 
[AS-7]. 

Subsequently, a solution having the following formulation 
was applied to the aluminum support [AS-6] by means of a wire 
bar, and then dried at a temperature of 9Q°C for 30 seconds 
in a hot air drier. The dried amount of coat was 10 mg/m^. 

75 : 15 (molar ratio) copolymer of 

ethyl methacrylate and sodium 2- 

acrylamide-2-msthyl-l-propanesuifonate 0.1 g 
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2-Artiinoethylphosphonic acid 



0.1 g 



Methanol 



50 g 



Ion-exchanged water 



50 g 



The support thus prepared is designated as [AS-8]. 
Subsequently, asoiutionhavingthe following formulation 
was applied to the aluminum support [AS-5] by means of a wire 
bar, and then dried at a temperature of 100°C for 30 seconds 
in a hot air drier. The dried amount of coat was 30 mg/m^. 
Crosslinkable quaternary ammohium salt 
polymer represented by the following formula (AA) 
general formula 0.75 g 

Methanol 200 g 

The support thus prepared is designated as [AS-9] . 



[Coating of photosensitive layer] 

A negative-workingphotosensitive composition having the 
following formulation was applied to the aluminum plate thus 
processed in an amount set forth in Table 8, and then dried 




(AA) 



O 



cr 
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at a temperature of 100°C for 1 minute to form a photosensitive 
layer. 



{Negative-working photosensitive composition) 
Addition-polymerizable compound 
(compound set forth in Table 8) 1.5 g 

Binder polymer (compound set forth 
in- Table 8) 2.0 g 

Sensitized dye (compound set f6rth 
in Table 8) 0.2 g 

Photopolymerization initiator 

(compound set forth in Table 8) 0.4 g 

Co-sensitized dye (compound set forth 

in Table 8) 0.4 g 

Fluorine-based nonionic surface active 

agent (Megafac F-177, produced by 

DAINIPPON INK & CHEMICALS, INC) 0.03 g 

Heat polymerization inhibitor (N- 

nitrosophenylhydroxylamine aluminum 

salt) 0.01 g 

Colored pigment dispersion having the 

following formulation 2.0 g 

Methyl ethyl ketone 20.0 g 

Propylene glycol monomethyl. ether 20.0 g 
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(Colored pigment dispersion) 

Pigment blue 15 : 6 15 parts by 

weight 

Acryl methacrylate/methacrylic acid 
copolymer (copolymerization molar 
ratio: 80/20; weight-average molecular 
weight: 40,000) 10 parts by 

weight 

Cyclohexanone ' 15 parts by 

weight 

Methoxypropyl acetate 20 parts by 

weight 

Propylene glycol monomethyl ether 40 parts by 

weight 



[Coating of protective layer] 

A 3 wt-% aqueous solution of a polyvinyl alcohol 

(saponification degree: 98mol-%; polymerization degree : 550) 
was applied to the photosensitive layer in a dry coated amount 
of 2 g/m^, and then dried at a temperature of 10G°C for 2 minutes . 

[Exposure of negative-working photosensitive lithographic 
printing plate] 

Using a Type FD-YAG (532nm) laser exposing machine (plate setter 
produced by Heidelberg Inc. ; Gutenberg) , the negative-working 
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photosensitive lithographic printing plate thus obtained was 
subjected to exposure to solid image and dot images having 2, 540 
dpi and 175 lines per inch with 1% to 99% dot density with the 
exposure power adjusted such that the exposure energy density 
on the surface of plate reached 200 |aJ/cm~. 

[Development/plate making] 

A-Type FLP-813 automatic developing machine produced by 
Fuji Photo Film Co., Ltd. was loaded" with the developer set 
forth in Table 8 and a Type FP-2W finisher produced by Fuji 
Photo Film Co . , Ltd. Using this automatic developing machine , 
the exposed plate was subjected to development /plate making 
at a developer temperature of 30°C for a development time of 
13 seconds to obtain a lithographic printing plate. 

[Image area printing durability test] 

As a printing machine there was used a Type R201 printing 
machine produced by Roland Corporation. As an ink there was 
used Graph G (N) produced by DAINIPPON INK &" CHEMICALS, INC. 
The printed matter was then observed at the solid image area. 
The number of the sheet which began to show blurred image was 
then counted to examine the image area printing durability. 
The greater the number is, the better is printing durability. 

[Forced test on dot area printing durability] 
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As a printing machine there was used a Type R201 printing 
machine produced by Roland Corporation. As an ink there was 
used Graph G{N) produced by DAINIPPON INK & CHEMICALS, INC. 
When 5,000 sheets were printed, the printing plate was then 
wiped off at the dot area with a printing sponge wet with a 
Type CL-2 plate cleaner produced by Fuji Photo Film Co., Ltd. 
to remove the ink from the surface of the plate. Thereafter, 
10, 000 s-heets were printed. The printed matter was then 
visually observed to see if dots were lost on the plate. 

(Examples 71 to 80; Comparative Examples 13 to 15) 

Negative-working photosensitive lithographic printing 
planes set forth in Table 9 were prepared in the same manner 
as in Examples 51 to 70. These negative-working photosensitive 
lithographic printing plates were then evaluated for 
properties . 

The various compounds set forth in Tables 8, 9 and 10 
will be further described hereinafter. 

[Addition-polymerizable compounds] 

M-1: Pentaerythritol tetraacrylate (NK ester A-TMMT , produced 
by Shinnakamura Chemical Co., Ltd.) 

iyl-2: Glycerin dimethacrylate hexamethylene diisocyanate 
urethane polymer (USIOIH, produced by Kyoeisha Chemical Co., 
Ltd. ) 
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M-3: Dipentaerythritol acrylate (NK ester A-9530, produced by 
Shinnakamura Chemical Co., Ltd.) 

[Photopolymerization initiator material] 
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■[Binder polymer] 
PA-1 

Hethacrylic acid allyl/methacrylic acid copolymer 

(copolymerization molar ratio: 30/20) 

Acid value measured by titration with NaOH: 1.70 meq/g 
Weight -average molecular weight determined by GPC 

process :- 48, 000 

PA-2 

Methacrylic acid 
methyi/acrylonitrile/N- [ ( 4 -sulfamoyl ) phenyl] met hacrylaitiide 
copolymer (copolymerization molar ratio: 37/30/33) 

Weight-average molecular weight determined by GPC 
process: 49,000 
PA- 3 

Polyurethane resin as a polycondensate of the following 
diisocyanate with the following diol 

4,4' -Diphenylmethane diisoisocyanate (MDI) 
Hexamethylene diisocyanate (HMDI) 

Polypropylene glycol (weight-average molecular weight: 

1,000 (PPGIOOOO) 

2, 2-Eis (hydrcxymethyl) propionic acid (DMPA) 
Copolymerization molar ratio (MDI/HMDI/PPGIOOO/DMPA) : 

40/10/15/35 

Acid value measured by titration with NaOH: 1.05 meq/g 
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Weight-average molecular weight determined by GPC 
process: 45,000 



[Developer] 
D-1 

Aqueous solution with pH 10 having the following formulation 
Monoethanolamine 0.1 parts by weight 

Triethanolamine 1.5 parts by weight 

Compound of the following 

general formula (1) 4.0 parts by weight 

Compound of the following 

general formula (2) 2.5 parts by weight 

Compound of the following 

general formula (3) 0.2 parts by weight 

Water 91.7 parts by weight 



-OpsHsOj^SOaNa 



(2) 



Na02C- 
NaOsC- 



-COsNa 
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wherein R^^ represents a hydrogen atom or butyl group . 



D-2 

Aqueous solution having the 
IK potassium silicate 
Potassium hydroxide 
Compound of the general 
formula (3) 
Water 



following formulation 

3.0 parts by weight 
1.5 parts by weight 

0.2 parts by weight 
9S.3 parts by weight 
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(Examples 31 to 100; Comparative Examples 16 to 18) 
[Coating of photosensitive laysr] 

The following photosensitive layer coating solution was 
prepared, applied to the aluminum support by means of a wire 
bar in a dry coated amount set forth in Table 10, and then dried 
at a temperature of 115°C in a hot air dryer for 45 seconds 
to form a photosensitive layer thereon. 
Photosensitive layer coating solution 
Addition-polymerizable compound 
(compound set forth in Table 10) 1.0 g 

Binder polymer (compound sat forth 
in Table 10) 1.0 g 

infrared absorber (IR-1) 0-08 g 

Heat polymerization initiator 

(compound set forth in Table 10) 0.3 g 

fluorine-based nonionic surface 
active agent (Megafac F-177, produced by 
DAINIPPON INK & CHEMICALS, INC.) 0.01 g 

Naphthalenesulf onate of victoria 

pure blue 0.04 g 

Methyl ethyl ketone 9.0 g 

Propylene glycol monomethyl ether 8.0 g 

Methanol 10.0 g 
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[Coating of protective layer] 

A 3 wt-% aqueous solution of a polyvinyl alcohol 
(saponification degree: 98 raol-%; polymerization degree : 550) 
was applied to the photosensitive layer in a dry coated amount 
of 2 g/m^, and then dried at a temperature of 100°C for 2 minutes 
as necessary. 

[Exposure of negative-working photosensitive lithographic 
printing plate] 

The negative-working photosensitive lithographic 
printing plate thus obtained was then exposed under the 
conditions of output of 9W, external drum rotary speed of 210 
rpm, plate surface energy of 100 mJ/cm^ and resolution of 2,4 00 
dpi using a Type Trendsetter 3244VFS (produced by Creo Co., 
Ltd.) equipped with a water-cooled 40W infrared semiconductor 
laser . 

[Development/plate making] 

The printing plate thus exposed was then subjected to 
development/plate m.aking at a temperature of 30°C using a Type 
Stablon 300N automatic developingmachineproducedby Fuji Photo 
Film Co., Ltd. loaded with the developer set forth in Table 
10 and a 1 : 1 water-diluted solution of a Type FN-6 finisher 
produced by Fuji Photo Film Co., Ltd. to obtain a lithographic 
printing plate. 
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[Image area printing durability test] 

As a printing machine there was used Lithron produced 
by Koraori Corporation. As an ink there v;as used Graph G (M) 
produced by DAINIPPON INK & CHEMICALS, lYlC . The printed matter 
was then observed, at the solid image area. The number of the 
sheet which began to show blurred image was then counted to 
examine the image area printing durability. The greater the 
number is, the better is printing durability. 

[Forced nest on dot area printing durability] 

As a printing machine there was used Lithron produced 
by Komori Corporation. As an ink there was used Graph G[N) 
produced by DAINIPPON INK S CHEMICALS, INC. When 5, 000 sheets 
were printed, the printing plate was then wiped off at the dot 
area with a printing sponge wet with a Type CL-2 plate cleaner 
produced by Fuji Photo Film Co., Ltd. to remove the ink from 
the surface of the plate. Thereafter, 10,000 sheets were 
printed. The printed matter was then visually observed to see 
if dots were lost on the plate. 
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[Heat polymerization initiator in Table 10] 



IR-1 



OI-1 



01-2 



01-3 
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[Developer in Table 10] 
D-3 

Monohydrate of sodium carbonate 10 g 

Potassium hydrogencarbonate 10 g 

Sodium isopropylnaphthalenesulf onate 15 g 

Sodium dibutylnapthalanesulfonate 15 g 

Sodium salt of ethylene glycol 

mononaphthylether monosulfate * 10 g 

Sodium sulfite 1 g 

Tetrasodium ethylenediamineteteraacetate 0.1 g 

Ion-exchanged water S33.9 g 



As can be seen in Tables 8 to 10, the photosensitive 
15 lithographic printing plates according to the invention 
comprising a photosensitive layer containing a polyvinyl 
. alcohol resin binder modified with an acetal skeleton having 
an alicyclic structure provided printing plates having an 
extremely good printing durability. 
20 The photosensitive lithographic printing plate of the 

invention comprises a photosensitivs layer containing a 
polyvinyl alcohol resin binder modified with an acetal skeleton 
having an alicyclic structure, making it possible to provide 
a lithographic printing plate having an extremely good printing 
25 durability. The photosensitive lithographic printing plate 
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of the invention is suitable for scanning exposure by laser 
bsam and thus can perform high speed writing and is provided 
with a high productivity. 

The entire disclosure of each and every foreign patent 
5 application from which the benefit of foreign pxiority has been 
claimed in the present application is incorporated herein by 
reference, as if fully set forth herein. 
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